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WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : TWRS

A.L.O. No. 96-02619

DF ---- .09944

Instrument
Eff. Factor

Date
Total counts
Count time
Bk; C/M
Bkg cnt time
Corrected C/M

Total Alpha dpm/ml

uCi/mI

Date Received 2/ 7/ 96 Work order ARF(SOW) : ASR 2785

Description : FIELD BLANK.F

Dilution Factor - 1.0056E+01 +/- .50%

ludlum 10
I .4222

2/ 7/ 96 I
190 I
60

I .292
| 900
1 2.87 I

Calculation and Results

Activity Uncertainty,%

6.85E+01 15.9

3.08E-05

Data Entry b

Calculation and Analytical Data Sheet Reviewed b

MfA

5.74E+00

2.59E-06

y

y 7 -o -V * - W

Date

Date GL

-, ~~ t A~
~LLJZ~L

96096



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : 0?/ 07/ 96 Work order :dt-t 9 ARF(SW) : ASR 2789

A.L.0. No. : 9-02619 Description FlFD RIANK F

-- -9- ---

Pipet checks are recorded on labsheets by pipet number

Analyst

Instrument P.A.C. - -I
Eff. Factor | 0.50 1

G.E. ASC.
0.38054

_____ _2_._Li2t2b&
I_._._ .
I _ [ | (3rn

Alpha Energy Analysis Det. f A

Filename

Analyst 1 . -(I- & 171 f

16 2 ,(1 C

Pipet Nos

DF

96

nate

Ludlum
D. 4 4D2

Date
Total counts
Count time
Bkg C/M
Bkg cnt time



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha .......

Customer : TWRS

A.L.O. No. STD-2785

Date Received

Description

96095

.PNL-ALO-420 & 421

2/ 7/ 96 Work order : K41903 ARF(SOW) : ASR 2785

.c..

--. .09944

Dilution Factor - 1.0056E+01 +/.

Instrument
Eff. Factor

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/M

ludlum 2
.4186

2/ 7/
615
60

.218
900

10.03

1.ODZ

96

dpm/ml

uCi/ml

Calculation and Results

Activity UncertaintvX

2.41E+02 8.5

1.09E.04

MDA

5.02E+00

2.26E-06

Data Entry by Uxta I - o ate__/. /7

Calculation and Analytical Data Sheet Reviewed by d Date 2 - 2?/

DF

Total Alpha



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWPS Date Received :

A.L.O. No. STD-27R5 Description

3Vg'
Pipet Nos.:

DF --

Pipet checks are recorded on labsheets by pipet number

Analyst

Instrument P.A.C. - ___I G.E. ASC.
Eff. Factor 0.50 1 0.38054

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

I a -J-J---
I IfS

IIC 0bO

Alpha Energy Analysis Det. I A_.

Filename

Analyst U - f & 7/

I'

icat>z

9

021 071 L Work order : K41903 ARF(SOW) : ASR 27M5

: . -qp-5 A- a's Ja')-t/5o-/,,<--

_Date

Ludlum
0.4 k I

/ t



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha ........ PNL-ALO-420 & 421

Date Received 2/ 7/ 96 Work order : K41903 ARF(SfW) : ASR 2785

A.L.0. No. 96-026053LK Description : PROCESS BLANK

DF ---- .14850 --- > 100.00000 --.- .05001

Dilution Factor . 1.3465E+04 +I-

Instrutnent j ludlun 3
Eff. Factor I .4321

2/ 8/
87

300
.280

900
.01

96

Calculation and Results

Activity UncertaintyX

dpm/g 3.12E+02

uCi/g 1.40E-04

Data Entry by 9- la -

Calculation and Analytical Data Sheet Reviewed by.

Dat ... 2 3Sf

Date

Customer : TURS

96095

1.14%

Date
Total counts
Count time

6kg C/M
6kg 'nt time
Corrected C/M

Total Alpha 700.6

MDA

3.73E+03

1.68E-03



WHC-SD-WM-DP-170, REV. 1
Pacific Northwest Laboratory 9

Total Alpha......PNL-ALO-420 & 421

Customer : TiS Date Received : 0?/ 07/ 96 Work order K41903 ARF(SOW) ASR 27B.

A.L.D. No. 96-026058i K Description : PROCFSS I ANK

Pipet Nos.: '(5

DF --- , /)- --

Pipet checks are recorded on labsheets by pipet number

Analyst Date

Instrument P.A.C. - _ G.E. ASC. Ludlum
Eff. Factor 0.50_ 1 0.38054 0 .4 .. L

Date I __/_ J _/_ fl[
Total counts S 1
Count time 3IY___ 1
Bkg C/M *.T _ 2. I
Bkg cnt time I

Alpha Energy Analysis Det. I A

Filename

Analyst

1605G



WHC-SD-WM-DP-170, REV
Pacific Northwest Laboratory

Total Alpha.......

Customer : TWRS

A.L.O. No. BLK-2785

Date Received

Description :

96095

.PNL-AtLO-420 & 421

2/ 7/ 96 Work order : K41903 .ARF(SOW) : ASR 2785

DF ---- .09944

DiLution Factor . 1.0056E+01 +/-

Instrument
Eff. Factor

Date
TotaL counts

Count time
kg C/M

skg cnt time
Corrected C/M

Ludtun 1
.4227

2/ 7/
63

420
.263
900
-. 11

1.00%

96

CaLculation and ResuLts

Activity Uncertainty,%

-2.69E+00 44.3

-1.21E-06

MDA

2.46E+00

1.11E-06 C0 =. ac-f E -

Data Entry by x I(2-ate - Da9

CalcuLation and AnalyticaL Data Sheet Reviewed by 4A~t____Dte

10-

TotaL Alpha dpm/mL

UCi/mt



WHC-SD-WM-DP- 170, REV.

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : 0?/ 07/1L Work order

A.L.O. No. : RIK-2785 Description :

Pipet Nas.:

DF --- --- --- --- -

.C3(55
LK41903 ARF(SOW) : ASR 2785

Pipet checks are recorded on labsheets by pipet number

Analyst - C- .

Instrument P.A.C. - __
Eff. Factor 0 O.50 1

Date
Total counts
Count time
6kg C/H
Bkg cnt time

G.E. ASC.
0.38054

Ludlum -
0.4 0aI

I i~ rwrn I
II_
II I~I

__ I
II

Alpha Energy Analysis Det. # A

Filename

Analyst . -L

16 )1',3

9t

_Date



WHC-SD-WM-DP-17 0 , REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : MRS Date Received 2/ 7/ 96 Work order : K41903 ARF(SOW) : ASR 2785

A.L.0. No. 96-026119LK Description : PROCESS BLANK

OF ---- .17895 --.- 100.00000 ---- .05001

DiLution Factor - 1.1174E+04 +/-

Instrument | Ludtwm 4
Eff. Factor .4337

Date
TotaL counts
Count tim
9kg C/M
Bkg cnt time
Corrected C/M

2/ 8/
78

300
.342
900
-. 08

96

CalcuLation and ResuLts

Activity UncertaintyX

Total ALpha dpm/g -2.11E+03

uCi/g -9.52E-04

84.4

MDA

3.40E+03

1.53E-03

Data Entry by _ I - Cc.
n

CalcuLation and Analytical Data Sheet Reviewed by Date

I ;I'llj

96095

1 14%

Date



WHC-Sf-wR4-nP170, REV 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TVRS Date Received :
/73k d K A

071Z 071L.SI.... Work order :K41903... ARF(SOW) :ASR 27M...

A.L.O. No, : 96-02611RLK aescription : PROCESS RI.ANK

Pipet Nos.

Pipet checks are corded on labsheets by pipet number

Analyst

Instrument P.A.C. - .__ G.E. ASC.
Eff. Factor 0.50_ 1 0.38054

Date.___

I Ludlum I
0 4" 1

Date
Total counts
Count time
8kg C/M
Bkg cnt time

I.___
_I I-r I

Alpha Energy Analysis Det. # A

Filename

Analyst 4 . .-

9E



WHC-SD-WM-DP-170, REV. t

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : Date Received 0/ 0/ 0 Work order : ARF(SOW) :

A.L.0. No. 96-026119LK MS Description PeCCnSs 020ITPmI\

-- .09944

Dilution Factor . 1.0056E+01 +/-

Instrunbnt Ludlun 5
Eff. Factor | .4174

Date
Total counts
Count tie

Rkg C/M
Bkg Crt time
Corrected C/M

2/ 8/
426

60
.238
900
6.86

96

Calculation and Results

Activity Uncertainty.%

dpm/mtl 1.65E+02

uCi/mL 7.45E-05

10.2

MDA

5. 25E+00

2.37E-06

Data Entry by \7-1 kzc.,q,- \s

Calculation and Analytical Data Sheet Reviewed by_

Date a

_Date

-

96099

DF

1.00%

Total Alpha

0



WHC-SD-WM-DP- 170, REV. 1
Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : 0?/ 07/ 96 Work order : K41903

A.L.O. No. : 96-02119LK.O Description : PROCFSS RILANK ,71

Pipet Nos.:

F hk r 7 d f b s

Pipet cheeks ar .- rddon labsheets

*4-

by pipet number

Analyst 6 tL

Instrument P.A.C. -
Eff. Factor 0.50

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

G.E. ASC.
0.38054

4-R2(

.__

Alpha Energy Analysis Det. # A

Filename

Analyst

-~ ~

ARF(SOW) : ASR 2785

2--5 -o ,(o. /

-Date

Ludlum -
0.4 t4I

6, , - ?L,



Pacific Northwest Laboratory 96096
SAMPLE RECEIVING/LOG-IN INFORMATION

Customer : TWRS Date Received 02/ 071/ 96 Work order : ARF(SOW) ASR 2785

ALO I Customer ID Total U by laser Total Sr-90 GEA
- ~Alpha floor, Beta

96-02619 FIELD BLANK.F

.......................... . .. .............. ...... .........

02 0)
V cim

0



Pacific Northwest Laboratory 96095
SAMPLE RECEIVING/LOG-IN INFORMATION

Customer : TWRS Date Received 02/ 07/ 96 Work order K41903 ARF(SOW) : ASR 2785

ALO I Customier ID Total 6EA
_ Aloha

96-02605 PROCESS BLANK
96-02605 118.IAA.F
96-02605 118.1AA.F DUPLICATE
96-02607 118.2A.F
96-02607 118.2A.F DUPLICATE
96-02609 ll8.3A.F
96-02609 118.3A.F DUPLICATE
96-02611 PROCESS BLANK
96-02611 119.IA.4
96-02611 II9.A.F DUPLICATE
96-02613 119.2A.4
96-02613 119.2A.F DUPLICATE
96-02615 119.3A.F
96-02615 119.3A.F DUPLICATE
STD-2785
8LK-2785

.................................................................................................................................................



WHC-SD-wM-nP-170. REV 1

Pacific Northwest Laboratory 96099

Total Alpha........PNL-ALO-420 & 421

Customer : , W

A.L.O. No. 96-02605BLK-S

Date Received

Description

0/ 0/ 0 Work order : ARF(SOW) :

---- .05001

Dilution Factor - 1.9996E+01 +/.

Instrument Ludlum 10
Eff. Factor .4222

Date
Total counts
Count time
Bkg C/N
Bkg tnt time
Corrected C/H

2/ 9/
234
60

.304
900
3.60

96

.50

I 7 r ' - q-- E,,

----- 3y5&+Z X

Calculation and Results

Activity Uncertainty.%

dpm/ml 1.70E+02

uCi/ml 7.67E-05

Data Entry by I E (L

14.2

Date 4i. S;

Calculation and Analytical Data Sheet Reviewed by

, 'I

Total Alpha

MCA

1.16E+01

5.25E-06

p - cf00,(5 ,IM -

-d k-.. c4- d



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Custoner : TWRS Date Received :

A.L.O. No. : A-2605RLK -5 Description

Pipet Nos.:

OF ---

--- 5

n?/ 07/ 96 Work order : K41903 ARF(S0W) : ASR 7A5

PROCESSRBANK Y?

---

05O

Pipet checks are recorded on labsheets by pipet nwmber

Analyst Date &

InstrumTent I P.A.C. - ___J G.E. ASC. I Ludlum -iL9
Eff. Factor I 0.50. 0.38054 0.4 a7

Date j _j / L __J../-
Total counts A 4
Count time Io |
Bkg C/M .__ .

Bkg cnt time r _ _|

Alpha Energy Analysis Det. I A

Filename

Analyst z - .9 f 5

jgjG



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

96095

Customer : TWRS Date Received 2/ 7/ 96 Work order : K41903 ARF(SOW) : ASR 2785

A.L.0. No. 96-02605BLK Description : PROCESS BLANK

DF .. .14850 --- > 100.00000 --- .05001

Dilution Factor - 1.3465E+04 +/-

Instrument
Eff. Factor

Date
Total counts
Count time
Bkg C/H
Bkg cnt time
Corrected C/M

Total Alpha

Ludlum 7
.3971

2/ 8/
107
600
.168
900
.01

1. 14X

96

Calculation and Results

Activity Uncertainty.

dpn/g 3.50E+02 417.3

uCi/g 1.58E-04

MDA

2.53E+03

1. 14E- 03

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

I -(0

AL t. c4'r

-. -- s,, ~j

-Lw-'

Date 3L 9

Date.9



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TlRS Date Received : 02/ 07/ 96 Work order

A.L.O. No. 96-02605BLK Description : PROCFSS BIANK

K41903 ARF(SOW) : ASA ?785

Pipet Nos.t

DF -- ---,

Pipet checks are recorded on labsheets by pipet number

Analyst

Instrument P.A.C. - -_ G.E. ASC. I Ludlum - J
Eff. Factor I 0.501..._ 0.38054 I o/.. S2

Date _I_..I/_/ |i_. §i
Total counts i |
Count time 600I|
Bkg C/M [ . ___ ... __ .itI
Bkg cnt time O

Alpha Energy Analysis Det. # A

Filename

Analyst - -(

t, ~-t-, C)

96

-Date j ( -



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory
Total Alpha........PNL-ALO-420 & 421

Customer: .Vj \..5

A.L.O. No. 96-02605-S

Date Received 0/ 0/. 0 Work order :

Description : U 5 IOO.LS C I

---- .05001

Dilution Factor - 1.9996E+01 +/ .50%

Instrument I Ludlum 5
Eff. Factor I .4174

Date
Total counts
Count time
Bkg C/M
8kg cnt time
Corrected C/M

2/ 8/
961
60

.238
900

15.78

96

Calculation and Results

Activity Urcertainty.t

dpm/ml 7.56E+02

uCi/ml 3.40E-04

6.9

RIO dr. OO.(s*Ar\
- L 3 7..t

MDA

1.04E+01

4.70E-06

Data Entry by \ \ ,-cu- (. Date 449'.

Calculation and Analytical Data Sheet Reviewed by 0

96099

DF

Total Alpha

ARF(SOW) :

Date -4i/



WHC-SD-WM-DP-170, REV. I

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received SQ2/ ZL/L_ Work order : .K41903 ARF(SOW) : ASR ??7S

A.L.D. No. - 96-0?605 '--- . Description 118 1k F -

.7 /go2.adccI/y/

Pipet checks are recorded on labsheets by pipet number

Analyst ___

Instrument I P.A.C. - _ I G.E. ASC.
Eff. Factor I 0.50 1 0.38054

,2

Ludlum -

S0.4j1jjZ4

Date __ffiW _2' 1
Total counts ji. (...
Count time _ _ _

Bkg C/M
Bkg cot time j I

Alpha Energy Analysis Det. 0 A

Filename

Analyst t ,c-

1L2o

Pipet Nos

DF

96

-Dte



WHC-SD-WM-DP-170, REV. I

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

96095

Customer : TWRS Date Received 2/ 7/ 96 Work order : K41903 ARF(53W) : ASR 2785

A.L.0. No. 96-02605 Description : 118.1AA.F

DF .... .12620 -- > 100.00000 .... .05001

Dilution Factor - 1.5845E+04 +/-

Instrument
Eff. Factor

Date
Total counts
Count time
Bkg C/N
Bkg cnt time
Corrected C/H

Total Alpha

1. 14X

Ludlum 5
.4174

2/ 8/ 96
623
60

.238
900

10.15

Calculation and Results

Activity Uncertainty..'

dpm/g 3.85E+05 8.5

uCi/g 1.73E-01

MDA

8.27E+03

3.73E-03

Data Entry by \L\L.c - W Date 6 94 Cf

Calculation and Analytical Data Sheet Reviewed by ,. f 7 Date.. /4A.;.,



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha ...... PNL-ALO-420 & 421

Customer : TRS Date Received : Z/ 07/ 6 work order : K41OP3 ARF(SOW) : ASR 2785

A.L.0, No. 96-02605 Description : 118 IAA.F

Pipet Nos.:

F ch)cks ;7 r ) b t b---b
j A-1,

Pipet checks are recorded on labsheets by pipet number

Analyst .Date -1; g%54-

Instrument | P.A.C. - - G.E. ASC.

Eff. Factor 0.S0. 1 0.38054

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

I Ludlum -SI
|0. 4j j 1

G_

Alpha Energy Analysis Det. 0 A

Filename

Analyst ktc.A - b.-

- - - , -7

96



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : AJ V| Date Received 0/ 0/ 0

A.L.0. No. 96-02605DUP-S Description : f~ -a-!; C*3OO . t E Vr

---. ,05001

Dilution Factor - 1.9996E+01 +/. .50t

Instrument Ludlum 1
Eff. Factor | .4227

Date
Total counts
Count time
8kg C/N
Bkg cnt time
Corrected C/H

- .
2/ 9/ 96

1068
60

.290
900

17.51

Calculation and Results

Activity Uncertairty.X

dpm/ml 8.28E+02

uCi/ml 3.73E-04

Data Entry by ? a w -

Calculation and Analytical Data Sheet Reviewed by A..

Date 4 4k

Date

I; ~r 2

96099

DF

Work order : ARF(5OW) :

aQO L

Total Alpha 6.6

MHA

1.14E+01

5.12E.06

0 Itr



WHC-SD-WM-D-170, REV. 1

Pacific Northwest Laboratory 9t

Total Alpha ....... PNL-ALO-420 & 421

Customer : TVRS Date Received : V I? V/ 96 Work order : K41903 ARF(SOW) : ASR 2785

A.L.O. No. : 96-02inup - Description : IB.1AA.F DUPLICATF

Pipet Nos.:

OF,0

Pipet checks are recorded on labsheets by pipet number

Analyst

~2
/ Ot'2CY

flat.

Instrument I P.A.C. - __ I G.E. ASC. Ludlum -,.
Eff. Factor 1 0.50-___ 1 0.38054 | .4.QaL. I

Date I2- _ _ _ _ _.. |E / ./ f
Total counts j
Count time
Skg C/M ._., _ ar .
8kg cnt time Ci Q

Alpha Energy Analysis Det. # A

Fil ename

Anal yst \- \ - .. /-

0
S.Csn~ .Z

-



WHC-SD-WM-DP-
170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Date Received 2/ 7/ 96 Work order : K41903 ARF(SOW) : ASR 2785

A.L.D. No. 96-026050UP Description : 118.JAA.F DUPLICATE

.... .17080 --- > 100.00000 ---.

Dilution Factor . 1.1707E+04 +/- 1.14?

Instrument I Ludlum 7
Eff. Factor .3971

Date I
Total counts |
Count time |
Bkg C/M |
Bkg cnt time I
Corrected C/M I

2/ 8/
818
60

.168
900

13.47

96

Calculation and Results

Activity Uncertainty.?

dpm/g 3.97E+05

uCi/g 1.79E-01

7.5

MDA

5.42E+03

2.44E-03

Data Entry by I n .5- Date 't I 'r

Calculation and Analytical Data Sheet Reviewed by

I, ~

Customer : TRS

96095

OF .05001

Total Alpha

Date-9 dod/



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Custooer : TWRS Date Received : 0?/ 07/ 96 Work order

A.L.O. No. 96-02605DUP Description : 118 ,AA F DUPI TCATF

;/5
Pipet Hos.:

DF --- - )

K41903 ARF(SOW) : ASR ?785

,'$4---

Pipet checks are recorded on labsheets by pipet number

Analyst
~~v 2>

n~J *iAO(

Instrument P.A.C. - - G.E. ASC. Ludlum -
Eff. Factor 0 .50O__ 1 0.38054 I 0

Date |___/J_. I
Total counts |
Count ti' |t

Bkg C/M [ __
Bkg cnt time C ? OCI

Alpha Energy Analysis Det. # A

Filename

Analyst ? o -

96



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : i

A.L.0. No. 96-02607-S

Date Received 0/ 0/ 0 Work order : ARF(SOW): ASK &yg

Description: e. ;L-b (C(C)

.-.- .05001

Dilution Factor - 1.9996E+01 +/. .50Z

Instrument I Ludlum 3
Eff. Factor | .4321

Date I
Total counts
Count time I
8kg C/N |
Bkg cnt time
Corrected C/N I

2/ 9/
1017

60
.280

900
16.67

96

Calculation and Results

Activity Uncertainty.t MDA

dpm/ml 7.71E+02

uCi/ml 3.47E-04

6.8

Data Entry by \ \ Lo t -

Calculation and Analytical Data Sheet Reviewed by

Date 3. 9 r.

Date - f2

~p
±Cin.v*

96099

DF

-i-7l

-G3rcS

Total Alpha 1.09E+01

4.92E-06

M - r 9% &



WHC-SD-WM-DP-
170 , REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWS Date Received : 0?/ 07/ 96 Work order : K41903 ARF

A.L.O. No. 96-02607 - Description : 118 2A F

Pipet Nos.

OF

"-5

'.v"/

96

(SOW) : ASR 7785

/-61
A;t,

Pipet checks are recorded on labsheets by pipet number

Analyst

Instrument P.A.C. - G.E. ASC.
Eff. Factor 0 D.50__ 0.38054

Date
Total counts
Count time

Bkg C/M
Bkg cnt time

600
ww ww L20V)

Alpha Energy Analysis Det. 0 A

Fi 1 ename

Analyst I \ .. U

I2' 3

Date

I Ludlum
0.4 ?)&

s4c [ C( f.



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : TWRS

A.L.O. No. 96-02607

Date Received 2/ 7/ 96

Description : 118.2A.F

Work order : K41903 ARF(SOW) : ASR 2785

.05001---- .16880 -- -> 100.00000 .---

Dilution Factor

Instrument I Ludlum 2
Eff. Factor | .4186

Date
Total counts
Count time
Bkg C/N
Bkg cnt time
Corrected C/M

2/ 9/
810
60

.214
900

13.29

96

Calculation and Results

Activity Uncertainty.Z HDA

dpm/g 3.76E+05

uCi/g 1.69E-01-

7.5 5.85E+03

2.64E-03

Data Entry by \ I 11n Date 49 c

Calculation and Analytical Data Sheet Reviewed by _Date_. "

At2Z3

96095

DF

- 1.1846E+04 +/- 1.14Z

Total Alpha

L)i A4r



WHC-SD-WM-DP-170, REV 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received :.Z?/ J.7/ Work order : K41903 ARF(SOW) : ASR 2785

A.L.0. No. 9F-02607 Description : 118 2A F

Pipet Nos.:

DF

Pipet checks are recorded on labsheets by pipet number

Analyst

/5/
nate 

Instrument | P.A.C. - _ I G.E. ASC.
Eff. Factor 0.50 0.38054

Date
Total counts
Count time
Skg C/N
8kg cnt time

Ludlum - _j
0 4 S

|__ _ _

IID

Alpha Energy Analysis Det. 0 A

Filename

Analyst 17-cajcjj 9 4 ,

96

.2300/_



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : \j) . Date Received 0/ 0/ 0 Work order : ARF(SOW) fS K )79

A.L.O. No. 96-02607DUP-S Description :

Dilution Factor - 1.9996E+01 /.

Instrument I Ludlum 5
Eff. Factor | .4174

Date
Total counts
Count time
Bkg C/H
Bkg cnt time
Corrected C/H

2/ 9/
1113
60

.238
900

18.31

96

S-71 f\

A C

4 L-9'

ic~c.is:C

,:E 2A It

Calculation and Results

Activity Uncertainty.t

dpm/ml 8.77E+02

uCi/ml 3.95E-04

6.5

Data Entry by I 1 .a n - I Date ~_34919h

Calculation and Analytical Data Sheet Reviewed by

i~E32i

96099

DF .-.. -. 05001

.50%

(C

Total Alpha

MDA

1.04E+01

4.70E -06

6-

?t-) - a -bcl D oc). - c
...................................... ...............



WHC-SD-WM-nP-
170. REV 1

Pacific Northwest Laboratory 96

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received ; 021 07/ 96 Work order : K41I3 ARF(S0W) : iASR ?785

A.L.0. No. : 96-0267DUP '.. Description 118 ,2 F DUPLICATE - ;3y ') t>,j

Pipet Nos.:

F --- ----

Pipet checks are recorded on labsheets by pipet number

Analyst Dat

Instrument P.A.C. - ____ G.E. ASC. Ludlum-
Eff. Factor 0.50 _ | 0.38OS4 I 0.4 1

Date ._J_ _ w _ ia| a
Total counts 1 1__ _ I
Count time | (_ _ _ _|

6kg C/M | ._ ._____
Bkg cnt time I 900|

Alpha Energy Analysis Det. # A

Fi 1 ename

Analyst % cZn M .' C..

1-8.2



WHC-SD-WM- 0P-170. REV. 1 96095Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : TWRS

A.L.0. No. 96-02607DUP

Date Received 2/ 7/ 96 Work order : K41903 ARF(SOW) : ASR 2785

Description : 118.2A.F DUPLICATE

---- .15700 --- > 100.00000 ----

Dilution Factor - 1.2736E+04 +/-

Instrument I Ludlum 4
Eff. Factor 1 .4337

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/M |

2/ 9/
823
60

.342
900

13.37

96

Calculation and Results

Activity Uncertainty.%

dpm/g 3.93E+05 7.5

uci/g 1.77E-01

Data Entry by ' i i -

Calculation and Analytical Data Sheet Review#ed by
a4

_Date 3 93o

.Date /

1i,:-;3

DF .05001

1.14?

Total Alpha

.MDA

7.6SE-03

3.45E-03



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : 02/ 07/ 96
<36'92

Work order : K41903 ARF(SOW) : ASR 2785

A.L.D. No. 96-026070UP Description : 218.?A F OUPI ICATE

11/3
Pipet nos.:

DF - .-

Pipet checks are recorded on labsheets by pipet number

Analyst -J~

Instrument P.A.C. - _ G.E. ASC. Ludlum - 1
Eff. Factor 0.50 0.38054 0.4 .. V1

Date IffiffIilW I5J5j
Total counts S11 1
Count time GO I
Bkg C/M 7 -3a
Bkg cnt time _)_ _ I

Alpha Energy Analysis Det. 0 A

Filename

Analyst c-

I, ~
-LU..,'

96

-



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha...... .PNL-ALO-420 & 421

Customer :

A.L.O. No. 96-02609-S

--- .05001

Dilution Factor

Instrument I Ludlum 7
Eff. Factor 1 .3971

Date
Total counts
Count time
Bkg C/H
Bkg cnt time
Corrected C/M

2/ 9/
847
60

.168
900

13.95

96

- 1.9996E+01 +/-

-7m0a cA P-p

t/66tf

Calculation and Results

Activity Uncertainty.%

dpm/ml 7.02E+02

uCi/ml 3.16E-04

7.3

Data Entry by (-IDate /9 ?

Calculation and Analytical Data Sheet Reviewed by

-, ~~)r -

96099

Date Received

Description

0/ 0/ 0

DF

Work order : ARF(SOW) :

PU -a?)9Cc)0 ,1 _

.50%

Total Alpha

HDA

9.25E+00

4.17E-06

--

.- .--c4 /)



WHC-SD-WM-DP-170. REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : 02/ 1n 99 Work order : K4190 ARF(SDW) : ASR 2785

A.L.O. No. : 96-07609 -
5 Description : 118 3A.F

Pipet Nos.:

DF -

Pipet checks are recorded on labsheets by pipet ntmber

Analyst .Data

Instrument P.A.C. - - G.E. ASC.

Eff. Factor I 0.50 0.38054

Date I2i _ I ___/
Total counts |
Count time I
Bkg C/M I ... ...
Bkg ent time i

Alpha Energy Analysis Det. f A

Filename

I Ludlum -
I o8 -7 1

- Ja

Analyst I - &19j1 A

96

'15
5 . 05

-



WHC-SD-WM-DP-1 70, REV 1
Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : TWRS Date Received 2/ 7/ 96 Work order : K41903 ARF(SOW) : ASR 2785

A.L.0. No. 96-02609 Description : 118.3A.F

- - .11300 ---> 100.00000 -- --

Dilution Factor . 1.7696E+04 +/-.

Instrument Ludlum 6
Eff. Factor J .4235

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/M

2/ 9/
501

60
.257
900
8.09

96

Calculation and Results

Activity

dpm/g 3.38E+05

uCi/g 1.52E-01

Uncertainty.X

9.5

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

42_ _9._- Date £2

A64 Date Ph /fc

-LCI.j'

96095

DF .05001

1.14%

Total Alpha

MDA

9.46E+03

4.26E-03



WHC-SD-WM-DP- 170, REV 1
Pacific Northwest Laboratory

Total Alpha ...... PNL-ALO-420 & 421

Customer : TRS Date Received : 071 071 96 Work order : K41903 ARF(SOW) : ASR 2785

A.L.O. No. 96-02609 Description : 118 3A F

//45
Pipet Nos.:

DF -- /1- -'5

Pipet checks are recorded on labsheets by pipet number

Analyst

Instrument j P.A.C. - _ I
Eff. Factor J 0.50___ I

Date

Total counts
Count time

Bkg C/M
Bkg cnt time

G.E. ASC.
0.38054

Ludlum - |
0.4 |

__ __i1
_I-O I

Alpha Energy Analysis Det. # A

Filename

Analyst -

_Date



WHC-SD-WM-DP- 170, REV. 1
Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : TWRS Date Received 2/ 7/ 96 Work order : K41903 ARF(SOW) ; ASR 2785

A.L.0. No. 96-026090UP Description : 118.3A.F DUPLICATE

.16120 - - -> 100.00000 ---

Dilution Factor . 1.2404E+04 +/-

Instrument Ludlum 2
Eff. Factor I .4186

Date
Total counts I
Count time I
Bkg C/M I
Bkg cnt time I
Corrected C/M I

2/ 9/
916
60

.214
900

15.05

96

Calculation and Results

Activity

dpm/g 4.46E+05

uCi/g 2.01E-01

Uncertainty.X

7.2

Data Entry by

Calculation and Analytical Data Sheet Reviewed by '0. k
Wo

Date a19( '((.

Date .2

:163D

96095

DF .05001

1.43:

Total Alpha

NDA

6. 13E+03

2.76E-03

it ex...



WHC-SD-WM-DP-170, REV. 1
Pacific Northwest Laboratory

Total Alpha...... .PNL-ALO-420 & 421

t3&V';5;
Customer : TWRS Date Received : ./ 07/ 96 Work order

A.L.O. No. 96-02609OP Description : 11, SA F DUPILICATE

Pipet Nos.:

DF ---

k/S

- a-d-

Pipet checks are recorded on labsheets by pipet number

Analyst A

Instrument I P.A.C. -

Eff. Factor 0.50

Date
Total counts
Count time
Bkg C/M
Bkg ent time

G.E. ASC.
0.38054

SLudlum-
| 0.4 t 6

IililW/__ |L22JJ
IIGI_|.-I(.0

|I|_>I _

Alpha Energy Analysis Det. # A

Filename

Analyst
0

taco

96

2-L9 It'

K41903 ARF(SOW) : ASR ?765

.Date al



Pacific Northwest Laboratory WHC-SD-WM-PP-170, REV. 1

Total Alpha........PNL-ALO-420 & 421

Customer : t

A.L.O. No. 96-02609DUP-S

Date Received

Description

0/ O/ 0 Work order :

- - -. .05001

Dilution Factor = 1.9996E+01 +/-

Instrument j Ludlum 3
Eff. Factor j .4321

Date
Total counts
Count time
Bkg C/H
Bkg cnt time
Corrected C/M

2/ 9/
1256

60
.280
900

20.65

96
237 -G A r /0-

Calculation and Results

Activity

dpm/ml 9.56E+02

uCi/mi 4.31E-04

Uncertainty.j%

6.2

Data Entry by - - -A
ate a 6C

Calculation and Analytical Data Sheet.Reviewed.bQ,

96100

DF

ARF(SOW) :

.. .. ... . . .

1. 00%

IFcrJ0 n

Total Alpha

MDA

1.09E+01

4.92E-06

_Date -7Z



WHC-SD-WM-DP-170, REV. 1
Pacific Northwest Laboratory 96

Total Alpha ...... PNL-ALO-420 & 421

/.3&</V

Customer : TWRS Date Received : 0/2 07/ 96- Work order : K41903 ARF(SOW) : ASR 2785

A.L.O. No. 96-02609DUP - Description : 1I83A. F DUPLICATE 5; )C5
#/S

Pipet Nos.:

D- - .0ti

Pipet checks are recorded on labsheets by pipet number

Anal yst Date

Instrument I P.A.C. - _
Eff. Factor 0.50 1

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

G.E. ASC.
0.38054

I_0I3
|__ -I__._ _
| I _-[

Alpha Energy Analysis Det. # A

Filename

Anal yst

-~ ~NP 9
Z~-' £

I Ludlum -A 1
I 0.4Z LI



Pacific Northwest Laboratory WHC-SD-WM-DP-170, REV.1

Total Alpha........PNL-ALO-420 & 421

Customer -T ,g S

A.L.O. No. BLK-2785-1

Date Received

Description

0/ 0/ 0 Work order ARF(SOW)

- -- .05001

Dilution Factor = 1.9996E+01 +/- .501

Instrument Ludlum 10
Eff. Factor .4222

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/M

2/ 8/
34

300
.304
900
-. 19

96

Calculation and Results

Activity Uncertainty.%

dpm/ml -9.03E+00

uCi/ml -4.07E-06

27.6

Data Entry by

5.90E+00

2.66E-06 X'

\ LO.Wcr--

Calculation and Analytical Data Sheet -Reviewed by -

_Date

Date

96099

DF

Total Alpha

MDA

) iE - C,-



WHC-SD-WM-DP-170, REV. 1
Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received :

A.L.D. No. : BLK-?785 Description

021 07/ 96 Work order

: 31
: K41903 ARF(S0W) : ASR 2785

0d,g

Pipet checks are recorded on labsheets by pipet number

Analyst 61 44 .Date_____

Instrument P.A.C. - _
Eff. Factor 0.50_

Date
Total counts
Count time
8kg C/N
Bkg cnt time

G.E. ASC.
0.38054

Ludlum --
0.4

I I

._______ _ ._____
CI4

Alpha Energy Analysis Det. # A

Filename

Analyst C Thccn -C

Pipet Nos.:

96

DF



Pacific Northwest Laboratory

Total Alpha......

WHC-SD-WM-DP-170, REV. 1

.. PNL-ALO-420 & 421

Customer : TWRS

A.L.Q. No. BLK-2785

Date Received

Description

2/ 7/ 96 Work order : K41903 ARF(SOW) : ASR 2785

-.- .09944

Dilution Factor = 1.0056E+01

Instrument I Ludlum 3
Eff. Factor I .4321

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/H

2/ 8/
119
600
.280
900
-.08

96

Calculation and Results

Activity Uncertainty.%

dpm/ml -1.90E+00

uCi/ml -8.56E-07

60.8 2.22E+00

1.OOE-06 V
--

Data Entry by
Q

Calculation and Analytical Data Sheet.Reviewed by A K

_Date-g AsN .

Date 4

4 ~ * r
±0 ~

96095

DF

+/. .50%

Total Alpha

MDA

(0

IT r-
IL I

,.



WHC-SD-WM-DP-170, REV. 1
Pacific Northwest Laboratory

Total Alpha ...... PNL-ALO-420 & 421

Customer : TWRS Date Received : 02/ L / 96 Work order

A.L.O. No. : BLK-2785 Description :

: K36499 ARF(SOW) : STD-?785

Pipet Nos.: 1'

.OF/DF - -

Pipet checks are recorded on labsheets by pipet number

Analyst .Date

Instrument P.A.C. - _ |

Eff. Factor 0.50

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

G.E. ASC.
0.38054

Ludlum -
I 0.4-1kI

.______

Alpha Energy Analysis Det. # A

Filename

Analyst -

96

A-44Z



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha...... ..PNL-ALO-420 & 421

Customer :

A.L.O. No. STD-2785-1

Date Received

Description

0/ 0/ 0 Work order :

O 6 c

- .05001

Dilution Factor - 1.9996E+01 +/- .50%

Instrument I Ludlum 7
Eff. Factor 1 .3971

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/M

2/ 8/
268
60

.168
900
4.30

Calculation and Results

Activity

dpm/ml 2.16E+02

uCi/ml 9.75E-05

Uncertainty.X

12.7
S0 (/

MDA

9.25E+00

Data Entry by _Date Lc( fTC

Calculation and Analytical Data Sheet Reviewed by_, - _Date j2

'PC_)/

96099

DF

ARF(SOW) :

96

Total Alpha

4.17E-06



WHC-SD-WM-DP-17O, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Custoner : TWRS Date Received : 0?/ 07/ 96 Work

A.L.0. No. : .T.-Z7 .... Description : d.) - /gK -5

Pipet Nos.:

DF --- are -r d -n abe

Pipet checks are recorded on labsheets by pipet number

Analyst

Instrment | P.A.C. -
Eff. Factor 0.50_. 1

G.E. ASC.
0.38054

t3 A'?
order :AIK41..... ARF(SOV) :ASR ?7 i...

Date962

Ludlum
I . i 9qto

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

I _f2l_ [SJYJL
I |IrIl6t

I_| (_
I ___ . _.

I | gon

Alpha Energy Analysis Det. # A

i lenamo

Analyst /

96



WHC-SD-WM-DP- 170, REV 1
Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer :

A.L.0. No. 96-02619-5

Date Received

Description

a/ 0/ 0 Work order : ARF(SOW) tA',R a:7&

-4 4

-.. --. 05001

Dilution Factor - 1.9996E+01 +/. 1. 00

Instrument I Ludlum 10
Eff. Factor 1 .4222

Date |
Total counts |
Count time |
Bkg C/ |
Bkg cnt time
Corrected C/M I

2/ 9/
341
60

.304
900
5.38

- 1y t'S% cf W"

jo2
96

Calculation and Results

Activity Uncertainty,%

dpm/ml 2.55E+02 11.6

uCi/ml 1.15E-04

MDA

1.16E+01

5.25E.06

Data Entry by_ :5 y ( Date &/ 19

Calculation and Analytical Data Sheet Reviewed by-)-

~0 ~) -. 9
-U-s

96100

Total Alpha

- 3 G 2

Datea ".C..



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory 96

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : 02/ 07/ 9i Work order ARF(SOW) : ASR 2785

A.L.O. No. : s .-0?619 .Description FIELD RIANK F -P) '-37 sJ'.

-7.5

Pipet lbs.: W/_5 ).561dl

DF --- --- --- --- --- ---

A-1
Pipet checks are recorded on labsheets by pipet number

Analyst Ve l49ZL

Instrument P.A.C. - ____ G.E. ASC. I Ludlum -
Eff. Factor 0.50___ I 0.38054 0.

Date __/2I___L|__
Total counts 21_1
Count time C 0
Bkg C/M
Bkg ent time 

Alpha Energy Analysis Det. # A

Filename

Analyst C t .41



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : TiRS

A.L.O. No. 96-02619

DF --. .05001

Date Received 2/ 7/ 96 Work order ARF(SOW) : ASR 2785

Description : FIELD BLANK.F

Dilution Factor - 1.9996E+01 +/.

Instrument
Eff. Factor

Date
Total counts
Count time
Bkg C/H
Bkg cnt time
Corrected C/H

Total Alpha dpm/ml

uCi/ml

Activity

1.52E+02

6.85E-05

Ludlum 8
.4355

2/ 9/
219
60

.340
900
3.31

96

Calculation and Results

Uncertainty.%

14.9

I

HDA

1.19E+01

5.38E-06

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

Date 62| C( C?

Date h

96096

1.00%

2 o an -



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : WRS Date Received :

A.L.O. No. : 6-02619 Description : FIELD BLANK.F

Pipet Nos.:

DF --- 0, 0 L-

Pipet checks are recorded on labsheets by pipet number

Analyst
a

Instrument | P.A.C. - ___ G.E. ASC. I Ludlum
Eff. Factor I 0.50 _ 0.38054 I 0.4

Date | -i
Total counts [
Count time i C,
Bkg C/M . . __ _ .34
Bkg cnt time 9 O )

Alpha Energy Analysis Det. # A

Filename

,,
(i-s'~

.E/ ZLS7/ .. Work order ARF(S0W) : ASR 278S

Analyst _. f9 -Ef -, "



WHC-SD-WM-DP-170, REV. I

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : -fW z Date Received 0/ 0/ 0

A.L.O. No. 96-02611BLK-S Description :

Work order : ARF(SW) : R -727

Pa5 a-29 stoo~Tty

..-. .05001

Dilution Factor - 1.9996E+01 +/. 50

Instrument I Ludlum 8
Eff. Factor 1 .4355

2/ 9/
241

60
.340
900
3.68

-I- 4 -4 fr L I
96

Calculation and Results

Activity Uncertainty.%

dpm/ml 1.69E+02

uCi/ml 7.60E-05

Data Entry by . _Date. . I4qI 6

by VS. L Date 4 9t r

96099

DF

Date
Total counts
Count time
Bkg C/fM
Bkg cnt time
Corrected C/H

Total Alpha 14.1

MDA

1. 19E+0 1

5.38E-06

5 .16,1

x -1 ajq(cu-nI.-

Calculation and Analytical Data Sheet Revi ewed



WHC-SD-WM-P-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Custoaer : TURS Date Received : 02/ 07/ 96 Work order : K41903

A.L.D. No. 96-0?611RLK Description PROCFSS RIANK
0 ,'3

:<

ARF(SOV) : ASR 2785

'KeeO. 1-5 607-C

tt-
DF --- are /l

Pipet checks are corded an labsheets by pipet number

Analyst

Instrument P.A.C. - __I
Eff. Factor [ 0.50 |

Date
Total counts
Count time
Bkg C/N
Bkg ent time

G.E. ASC.
0.38054

4 4,-' Date

I Ludlm-
0.4 :

______ 360I__ __4

_I O I

Alpha Energy Analysis Det. # A

Filename

Analyst l C

J2i.LAI 2

Pipet Nos.

9E



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : TWRS Date Received 2/ 7/ 96 Work order : K41903 ARF(SOW) : ASR 2785

A.L.O. No. 96-02611BLK Description : PROCESS BLANK

---- .17895 --- > 100.00000 .... .05001

Dilution Factor - 1.1174E+04 +/-

Instrument Ludlum 8
Eff. Factor | .4355

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/M

2/ 8/
133
600
.340
900
- .12

96

Calculation and Results

Activity Uncertainty.%

dpm/g -3.04E+03

uci/g .1.37E-03

Data Entry by 1z >

Calculation and Analytical Data Sheet Reviewed by

_Date &t. 9 (i (.

xl, I. EAcAA

4
.LCJ.-.

96095

1.14t

Total Alpha 45.4

HDA

2.69E+03

1.21E-03



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : 02/ 07/1i. 9 ork order

A.L.0. No. 96-02119LK Description : PROCESS BLANK

#1~5'
Pipet Nos.

OF --- -

Pipet checks are r rded on labsheets by pipet number

Analyst

Instrument P.A.C. - _

Eff. Factor 0.50 1

Date
Total counts
Count time
8kg C/M
Bkg cnt time

G.E. ASC.
0.38054

6:7

Date

I Ludlum
|0.4 ' SS

i ii9

_I[I~
I__*-I__.

Alpha Energy Analysis Det. 0 A

Filename

Analyst \ wcL c @& /174

9E

:K41903 ARF(SOW) : ASR ?785



WHC-SD-WM-DP-170, R. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : TWRS

A.L.0. No. 96-02611

Date Received 2/ 7/ 96

Description : 119.1A.4

Work orc r : K41903 ARF(SOW) : ASR 2785

- -- - .18440 --.> 100.00000 -.. - .05001

Dilution Factor - 1.0844E+04 +/.-

Instrument Ludlum 4
Eff. Factor .4337

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/H

2/ 9/
1058

60
.342
900

17.29

96

Calculation and Results

Activity Uncertainty.X

dpm/g 4.32E+05 6.7

uCi/g 1.95E-01

6.52E+03

2.94E-03

ate02fI9 r(>Data Entry by ad.Aa. - e-

Calculation and Analytical Data Sheet Reviewed by S:- --

96095

DF

1.14?

Total Alpha

Date4h



WHC-SD-WM-DP-170, REV. 1
Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : WS Date Received : 0?/ 07/1. Work order

A.L.0. No. : 6-02F11 Description : 119A 4

: .K41903 ARF(5CW) : ASR ?7M.

Pipet Nos.

DF -0

Pipet checks are recorded on labsheets by pipet number

Analyst Date

Instrument I P.A.C. - G.E. ASC.
Eff. Factor 0.50 I 0.38054

I Ludlum -Al
I 0.4T 1

I -ffi W2 11ffi I
III-~I
I I I 601
I__.-I__.-I__
II_

Analyst

96

Date
Total counts
Count time
8kg C/M
Bkg cnt time

Alpha Energy Analysis Det. I A.

Fil ame

.2J3 ~

- -

(i ,t 21 - II



WHC-SD-WM-DP-170, REV. 1
Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : v S

A.L.0. No. 96-02611-S

Date Received 0/ 0/ 0 Work order : ARF(SOW) : 4 f a7 r

Description : ec - & 9 a0 0 , A

.--. .05001

Dilution Factor - 1.9996E+01 +/- 1.00X

Instrument Ludluum 5
Eff. Factor | .4174

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/M

2/ 9/
1612
60

.238
900

26.63

96

Calculation and Results

Activity Uncertainty.%

dpm/ml 1.28E+03

uCi/ml 5.75E-04

5.6

A
-: 9 7 f

4S3 c<o

MDA

1.04E+01

4.70E-06

Data Entry by 1g - Date __2_

Calculation and Analytical Data Sheet Reviewed by

96100

OF

Total Alpha

P \

(ri r "

a4 ;? X



WHC-SD-WM-DP-170, REV. 1
Pacific Northwest Laboratory 96

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : 02/ D7/ 96 Work order : K41903 ARF(SDW) ASR 7A5

A.L.D. No. : 6-02F11 Description :11IQIA 4

Pipet Nos.:

OF - -- - - - - -

Pipet checks are recorded on labaheets by pipet number

Analyst D/ t-

Instrument P.A.C. - G.E. ASC. Ludlum
Eff. Factor | 0.50.__ 0.38054 0.4 4

Date KWL_
Total counts _

Count time -O

8kg C/M __ _ _..I_
8kg cnt time [ I |

Alpha Energy Analysis Det. f A

Filename

Analyst . - af9[2

i60



WHC-SD-WM-DP- 170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : LWlLS Date Received 0/ 0/ 0 Work order :

A.L.0. No. 96-026110UP-S Description :

-.- .05001

Dilution Factor - 1.9996E+01 +/.

Instrument I Ludlum 3
Eff. Factor | .4321

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/M4

2/ 9/
1253
60

.280
900

20.60

74 3. 7Dr

96

Calculation and Results

Activity Uncertainty.%

Total Alpha dpm/ml 9.53E+02

uci/Ml 4.29E-04

6.2

Date /9

_DateCalculation and Analytical Data Sheet Reviewed by

96100

DF

ARF(SQW):

/ acOI'(F
=lU' 0/1

MDA

1.09E+01

4.92E-06

Data Entry by P z ! - b-

-- -'1

-- ~~~ 1 )O

(d



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Custoner : TVRS Date Received : 0?/ 07/ 96 Work order : K41903 ARF(SOV) : ASR 578

A.L.O. No. : 96-0?611DUP - . escription : 119I A F DUPI !CATF
Analyst -, . i. U

Pipet Nos.

DF

Pipet checks are recorded on labsheets by pipet nmber

Analyst

Analyst r

18IT

Ac~

Instrument P.A.C. - G.E. ASC. I Ludlum
Eff. Factor I 0.50 _ I 0.38054 0.4 A \

Date I__ f__/ -- __J _ .. iSJi'L
Total counts 7 [ I __5"_ |
Count time 
8kg C/M I .__._ ._ __ .___
Bkg cnt time C I I.

Alpha Energy Analysis Det. # A

Filename

96

W- '4P -_- 7
59f-f4

osaa

2.



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

ustomer : TWRS

.L.0. No. 96-02611DUP

..-. .17350 .-- > 100.00

Date Received 2/ 7/ 96 Work order : K41903 ARF JW) : ASR 2785

Description : 119.1A.F DUPLICATE

000 --- .05001

Dilution Factor - 1.1525E+04 ./-

Instrument
Eff. Factor

Date
Total counts
Count time.
Bkg C/M
Bkg cnt time
Corrected C/M

Total Alpha

Ludlum 2
.4186

2/ 9/
947

60
.214
900

15.57

96

Calculation and Results

Activity Uncertaintyj

dpm/g 4.29E+05 7.0

uCi/g 1.93E.01

MDA

5.70E+03

2.57E-03

Data Entry by \.....

Calculation and Analytical Data Sheet Reviewed by ; .Q

i:1 -3

C

A

96095

1. 14X

DF

)ate --t(

Date r #



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : WRC. Date Received : 0?/ 07/ 96 Work order : K41903 ARF(SOW) : ASR 278q

A.L.0. No. 96-02611UP Description : 11i 1A F DUPLTCATF

Pipet Nos.:

F ,Jo , 000>/

Pipet checks are recorded on labsheets by pipet number

Analyst 4a

Instrument I P.A.C. - _ I G.E. ASC. Ludim-
Eff. Factor j 0.50 0.38054 I0.4 IFFf

Date -IJIJRM 5
Total counts j 1 9_ _

Count tim I | _ _ _ _ _

Bkg C/M I ._
Bkg cnt time | | _ __\ |

Alpha Energy Analysis Oet. # A

Filename

Analyst
6

,f A -1
.L(5.

96



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha ...... PNL-ALO-420 & 421

Customer : TWRS Date Received : 0 07/ 96

A.L.O. No. 96-02613 Description : 119 ?A.4

Pipet Nos.: 0125

Work order : K41903 ARF(5OW) :ASR 279

Y

OF

Pipet checks are recorded on labsheets by pipet number

*Date

Instrument P.A.C. - _ G.E. ASC.
Eff. Factor 0.50.__ I 0.38054

Date Jdi[ L
Total counts I [
Count time I
Bkg C/M I . _| .
Bkg cnt time I

Alpha Energy Analysis Det. # A

Filename

Ludlum -1
S 0.4 'S5

-I 1 I4

Analyst _________(__f

96

Analyst

.03&--



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer :

A.L.O. No. 96-02613-5

Date Received 0/ 0/ 0 Work order :

Description) - a3 9 C 3 .IS e+IL

.-.. .05001

Dilution Factor - 1.9996E+01 +/-

Instrument Ludlum 8
Eff. Factor I .4355

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/N I

2/ 9/
1181

60
.340
900

19.34

fQV
96

Calculation and Results

Activity Uncertainty.%

dpm/ml 8.88E+02

uci/ml 4.00E-04

6.4

Data Entry by I T-K T .

Calculation and Analytical Data Sheet Reviewed by.

.Date 44 ' ( 9'6

oDate

96100

DF

ARF(SOW) Fist

1.Dot

0 3
c-

dtJr

Total Alpha

MDA

1.19E+01

5.38E-06

- & -,r (



WHC-SD-WM-DP-17 0 . REV 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

96095

Customer : TWRS Date Received 2/ 7/ 96 Work order : K41903 ARF(SOW) : ASR 2785

A.L.O. No. 96-02613 Description : 119.2A.4

DF ---- .15440 --- > 100.00000 .--- .05001

Dilution Factor - 1.2951E+04 +/-

Instrument
Eff. Factor

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/4

,Total Alpha dpm/g

UCI/g

Ludlum 7
.3971

2/ 9/
826
60

.168
900

13.60

1.43Z

96

Calculation and Results

Activity Uncertainty.t

4.43E+05 7.5

2.DOE-01

HDA

5.99E+03

2.70E-03

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

Th Tht. - &_

L.t . AdS'

Date _ti9 (

Date. n ,Z96



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWS
e l3 AY

Date Received : 0?/ 07/ 96 Work order : K41903 ARF(SOW) : ASR 2785

A.L.0. No. : 6-02613 Description : 19.?A.4

Pipet Nos.:

DF ---

Pipet checks are recorded on labsheets by pipet number

Instrument P.A.C. - _

Eff. Factor j 0.50

Date
Total counts |
Count time I
Bkg C/M I .___
Skg cnt time I

Alpha Energy Analysis Det. # A

Filename

G.E. ASC.
0.38054

L tudlum - -L
| .%2a21 4 (

___/g__

-| -i-

| I
.___| .

Analys s&.1 H

96

-o~

Analyst 62 _Date

Analyst



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : T (.

A.L.0. No. STD-2785-2

Date Received 0/ 0/ 0 Work order :

Description SO .

---- .05001

Dilution Factor - 1.9996E+01 +/- : 0OX

Instrument I Ludlum 1
Eff. Factor | .4227

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/M

2/ 9/
269

60
.290
900
4.19

96

Calculation and Results

Activity Uncertainty.

dpm/ml 1.98E+02 13.1

uCi/mI 8.94E-05

Data Entry by

Calculation and Analytical Data Sheet Reviewed byoat tid

9( o

DF

Total Alpha

MDA

1.14E+01

5.12E-06

Date __ ,_ r

-

,:go

-Date a #



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received :

A.L.O. No. : STn-2778 a Dscription :

Pipet Nos.:

OF -- --- ---

Pipet checks are recorded on labsheets by pipet number

J3c-/9 7

02/ 07/ 96 Work order : K41903 ARF

&0-g - 5 , .3 Y
(SOW) : ASR 278S

CMao./ 1/

Analyst

Instrument P.A.C. - _ 1 G.E. ASC.
Eff. Factor j 0.50.._ | 0.38054

Date |- _-_- __-
Total counts |
Count time I [
Bkg C/M _ . ___ _

8kg cnt time |

Alpha Energy Analysis Det. I A

Filename

| Ludlum

| 0.44;.1

._I 0

Analyst

.9 2

96

50fi -



WHC-SD-WM-DP-170, REV. 1
Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : f .S

A.L.O. No. BLK-2785-2

..-- .05001OF

Date Received

Description

0/ 0/ 0 Work order : ARF(SOW) :

Dilution Factor

Instrument I Ludlum 5
Eff. Factor | .4174

2/ 8/
92

600
.238
900
-.08

96

Calculation and Results

Activity Uncertainty.j

dpm/ml -4,06E+00

uCi/ml -1.83E-06

52.9 4.22E+00

1.90E-06
At-(2

Data Entry by - _Date___c_

Calculation and Analytical Data Sheet Reviewed by

96099

- 1.9996E+01 +/. .50X

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/M

Total Alpha

MDA

JA. f. dc4-



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : 02/ 07/1 .. Work order : K41903 ARF(SOW) ASR ?78S

A.L.0. No. : RLK-2795 a Description

-13
Pipet Nos.:

DF c --- --- --- --- --- ---

Pipet checks are recorded on labsheets by pipet number

Analyst

Instrument P.A.C. - -_ G.E. ASC.
Eff. Factor D.50 - j 0.38054

Date | J___/_|1-
Total counts
Count time
skg C/M __
5kg cnt time

96

Ludlum -
0.4

Gn C-,
.Cli

900 I

Alpha Energy Analysis Det. # A

Filename

Analyst Ualf - r6 c

-m~ 9



WHC-SD-WM-.P-1 70, REV 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : TWRS

A.L.O. No. 96-2848BLK

Date Received 2/ 8/ 96 Work order : K36499 ARF(SW) : ASR 2785

Description : PROCESS BKANK

- -- -. 09944

Dilution Factor - 1.OO56E+01 +/-

Instrument
Eff. Factor

Date
Total counts
Count time
Bkg C/M
Bkg ct time
Corrected C/H

Ludlum 4
.4337

2/ 8/
234
600
.342
900

.05

1.00%

96

Activity

1.11E+00

5.01E-07

Calculation and Results

Uncertainty.

131.1

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

MDA

2.44E+00

1.10E-06 X 1-r. 3 - 3 E-Q"(-

I V Date 9 9 G

Y- n. Date z-7-?4

96099

DF

Total Alpha dpm/ml

uCi /ml



WHC-SD-WM-Dp-170, REV 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : 02/ 08/ 96 Work order : K36499 ARF(SOW) : ASR ?778 -

A.L.O. No. : 8a-?S4K Description : PROCESS RKANK

Pipet Nos.:

OF ---

Pipet checks are recorded on labsheets by pipet number

Analyst Dat

Instrument [ P.A.C. - _ I G.E. ASC. I Ludlum -
Eff. Factor 0.50_ 0.38054 I0.4

Date | / / I / / L //
Total counts [ I_ _ 4-
Count time | I I
Bkg C/M | ._ ._I
Ekgc nt time 53|_ COo

Alpha Energy Analysis Det. # A

Filename

Analyst ti.Loc - ;-1g1%

-L4

96



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer :Tk W ?

A.L.O. No. 96-2848BLK-S

Date Received 0/ 0/ 0

Description :

-.- .05001

Dilution Factor - 1.9996E+01 +/-

Instrument | Ludlum 7
Eff. Factor | .3971

2/ 9/
242
60

.168
900
3.87

\9 4 &O lz c M

----

MDA

9.25E+00

96

Calculation and Results

Activity Uncertainty,%

dpm/ml 1.95E+02

uCi/ml 8.77E-05

13.4

4. 17E-06

Data Entry by k r- .. cQ - L
0

Date_ c__

Calculation and Analytical Data Sheet Reviewed by

96100

DF

Work order : ARF(SOW) :

u-- (()O

1.00X

Date
Total counts
Count time
5kg C/M
Bkg cnt time
Corrected C/N

Total Alpha

-Date .2 -1 -f



WHC-SD-WM-DP- 170. REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

t355,
Customer : TRC.. Data hcc. ved : OfL 07/. . Work order : K4190 ARF(SOV) : ASR 2785

A.L.O. No. : 6-02'-1 Description : 119 IA 4

96

A/5

*,.. /5 /f 4 2 . 00M

Pipet checks are recorded on labshaets by pipet number

Analyst

Instrument P p.A.C. - __ G.E. ASC.

Eff. Factor 0.50._ 1 0.38054

Date
Total counts

Count time
Bsk C/M

Sk cnt time

Ld use -c3.

[ 90 r)

Alpha Energy Analysis DOt. P A

Filename

Analyst

Pipet Nos.

9-0-% -



WHC-SEXWM..Dp-l 7ORV
Pacific Northwest LaboratoryH70, REV. 1

Total Alpha ........ PNL-ALO-420 & 421

Customer : AS

A.L.0. No. 96-2848

DF .-. 3.21450 - --> 4+.4
-a 14,5

Instrument
Eff. Factor

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/N

Date Received 2/ 8/ 96 Work order : K36499 ARF(SW) : ASR 2785

Description : 118.ADL.0

8648 --- .09944 -+-> 5.04743 ---- .05001
-2.L

2 -7.6

Ludlum 8
.4355

2/ 9/
28
60

.340
900

.13

Dilution Factor - 4.6641E+03 +/. 1.81X

96

Activity

dpmi/g 1.36E+03

uCi/g 6.11E-04

Calculation and Results

Uncertainty.X

139.8

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

MDA

2.78E+03

______,... __ Date 5L9f

Date

A~ 'fl*~
4 ~l.&ci t

96099

Total Alpha



WHC-SD-WM-DP-170, REV. 1
Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : 0?/ OR/ 96 Work order : K36499 ARF(SDW) : ASR 278

A.L.. No. 96-2848 Description : 118 ADl.D

Pipet Nos.: ~ .-

DF --- 4 '- -A

Pipet checks are recorded on labsheets by pipet number

r - -..

Analyst -Date

Instrument | P.A.C - _ I G.E. ASC. I Ludlum -A
Eff. Factor | O.5O . I 0.380S4- 0 .4'At I

Date _ m n
Total counts ,109_
Count time ( _ _

Bkg C/M _ ._ I|
Bkg cnt time ef _ _ _

Alpha Energy Analysis Det. # A

Filename

Analyst

6

I--

1c378

96

-" C([



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......

Customer

A.L.O. No. 96-2848-S

.PNL-ALO-420 & 421

Date Received 0/ 0/ 0 Work order :

Description :

ARF(SOW) : qS

PU -a & a00, a wic

..-- .05001

Dilution Factor - 1.9996E+01 +/-

Instrument I Ludlum 10
Eff. Factor 1 .4222

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/M

2/ 9/
292
60

.304
900
4.56

96 53 QN
- ;,SS- . [ f

~2O c v / o~

Calculation and Results

Activity Uncertainty.J

dpm/ml 2.16E+02

uCi/ml 9.73E-05

Calculation and Analytical Data Shee

12.6 1.16E+01

5.25E-06

Data Entry by pO..n - . Date_& 9 G

t Reviewed by "1 td Date 2,

96100

DF

a79

1.00%

r, "'

Total Alpha



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS

A.L... No. : 96-'>48

Pipet Nos. 44V4 &Y )

DF --0-LI -aji - bU

Date Received : 07/ B/ 96 Work order : K36499 ARF(SOW) : ASR 7785

Description : 118 AnL,0 n ' -JgS , 3' J o. /

-,43
/L-7 /4-f

Pipet checks are recorded on labsheets by pipet number

Analyst

Instrument I P.A.C. -

Eff. Factor D.50- |

Date
Total counts
Count time
Bkg C/M
Bkg ent time

G.E. ASC.
0.38054

I2..__.-I__.I_
II_

Alpha Energy Analysis Det. # A

Filename

Analyst L hc." -.. A4[ ( 9 J

iuso

9f

4 ,e sir/tc

Ludlum -
0.4a



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : It$

A.L.O. No. 96-2850

Date Received 0/ 0/ 0

Description :

- - 3.59540 --.> 44-28M ----
59 7-$

Work order :

.09944 -+-> 5.04743 ----

ARF(SOW) :

.05001

Dilution Factor - 4.1121E+03 ./. 1.81%

Instrument Ludlum 3
Eff. Factor .4321

Date
Total counts
Count time
Bkg C/M [
Bkg cnt time |
Corrected C/M I

2/ 9/
33
60

96

.280
900 I

.27 |

Calculation and Results

Activity Uncertainty.%

dpm/g 2.57E+03

uCi/g 1.16E-03 ' ,03C>

Data Entry by_ I a-Iny Date > 9/ 9

Calculation and Analytical Data Sheet Reviewed by _______________ Date 2 --

96100

OF

Total Alpha 70.7

HDA

2.25E+03

IS81



WHC-SD-WM--DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer t TyRS Date Received : 0?/ 08/1 .9 ork order : K36499 ARF(SOW) : ASR 2775

A.L.O. No. : 6-18SO Description : . 3A01 0

Pipet Nos.: A

DF -- " a t t

Pipet checks are recorded on labsheets by pipet number

- P/S

~oVzC_ .0500/
,~-1

Analyst A- A-~~ ~

Instrument P.A.C. - _1 G.E. ASC. Ludlum
Eff. Factor 0.50_ . | 0.38054 0 .4 a&i

Date 1___. _ /J/___/
Total counts jtI-- I
Count time
Skg C/M
Bkg cnt time . 0

Alpha Energy Analysis Det. # A

Filename

Analyst -

A -~ 't)
1CJ~~JA

96

-DateS



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : -' ) t S

A.L.O. No. 96-02850-S

Date Received 0/ 0/ 0 Work order :

Description : -U . a6 .2 OO.

.--- .05001

Dilution Factor - 1.9996E+01 +/.

Instrument I Ludlum 4
Eff. Factor I .4334

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/ I|

2/ 9/
311
60

.342
900
4.84

96
s 49

&c. (t . -

c/1

Calculation and Results

Activity Uncertainty.t MCA

dpm/ml 2.23E+02

uCi/ml 1.01E-04

12.2 1.20E+01

5.42E-06

Data Entry by =

Calculation and Analytical Data Sheet Reviewed by

96100

DF

ARF(SW) :

I.=at

Total Alpha

6
_Date I' /



WHC-SD-WM-DP-
170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

96

t12i& V 9
Customer : TWR Date Received : 0L/ 07/ 96 Work order X 410 ARF(SOW) : ASR 2785

A.L.O. No. : 96-0?615DilP -5 Description : 119 ,3 F flUPirAT -) 7 4 -5 / - .,-f 3 /5 -7-<2P

,/. -
d- !r

/7 
,)

7 00
-- - -?

c/-S

Pipet checks are recorded on labsheets by pipet number

Analyst &ate

Instrument P.A.C. - ___

Eff. Factor 0.50

Date
Total counts
Count time
Bkg C/M
8kg cnt time

G.E. ASC.
0.38054

I Ludlum -1|
I o./35jj|

d__, ._ w2_ |SAA|
I ____ __ I _____

I _ _ _ _ _ _I _ _ _ _ _

.__.___ .j_
I _ I _;

Alpha Energy Analysis Det. # A

Fi I ename
- y- L -I

Analyst I ~ Lo- 'j'

Pipet Nos.:

DF



WHC-SD-WM-DP-170, REV. 1
Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received ; 0?/ 08/ 96 Work order : K3 .499 ARF(SDW) : ASR ?785

A.L.0. No. : 6-284881K -5 Description : PROCESS BXANK

Pipet Nos.:

DF -

Pipet cheeks are recorded on labsheets by pipet number

~~--ia-s A- p35' 2oQd/S~~/At.
3

/1~ .OScJ/gJ

-----

Analyst - 4'C jDate'4 j

Instrument P.A.C. -
Eff. Factor 0.50___

Date
Total counts
Count time
Bkg C/M __
Bkg cnt time

Alpha Energy Analysis Det. I A

Filename

G.E. ASC.5
0.38054

I Ludlum - j
I 0.f.3jIL-

_ s-_IM
_* I

Analyst -C

:~ -

ZJI -j

9(

11-le
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Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TRS Date Received
AR Decrp1919 i.

A.L.O. No. 96%-4110 -9 5 Description

0?/ 0i/L1 . Work order ; LK36499 ARF(SOW) ; ASR 2785

118 0 /Dj'

Pipet Nos.:

DF -c

-v,? 9%'/ Z,

-. , *D.YW 4 +) £Y -7j3 - d -'c

Pipet checks are recorded on labsheets by pipet number

Analyst 6 /,.

Instrument P.A.C. - ..__ G.E. ASC.
Eff. Factor 0.50_ 1 0.38054

Date
Total counts
Count time
Bk; C/M
Bkg cnt time

Ludlum
0 .4 j

I ___/__ __ __

Alpha Energy Analysis Det. # A__

Filename

Analyst -O -

96

Date
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Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : j Date Received

A.L.0. No. 96-2850DUP Description

DF -... 3.59540 *-- -> 1 .6S20 --.-

r-

0/ 0/ 0 Work order : ARF(SOW) :

.09944 -+-> 5.04743 -.. .05001

Dilution Factor

Instrument
Eff. Factor

Date
Total counts
Count time
8kg CRM
Bkg cnt time
Corrected C/M

Total Alpha

Ludlum 1
.4227

2/ 9/
26
60

.290
900

.14

- 4.1121E+03 +/- 1.81%

96

Calculation and Results

Activity Uncertainty.:

dpm/g 1.39E+03 118.8

uCi/g 6.28E-04

MDA

2.34E+03

1 3 h~-3

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

to - Date_ - f

Date C( 9

127

96100
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Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : 14S Date Received

A.L.0. No. Description
a Tr. ;Ljqjq%.

Pipet Nos.: / c5

PF --- / 4C bs sby b

Pipet checks are recorded on labsheets by pipet number

02/ 08/ 96 Work order : K36499 ARF(SOW) : ASR 2785

.118 301 0

Analyst

Instrument P.A.C. - ___ G.E. ASC. Ludlum
Eff. Factor I 0.50_ 0.38054 I 0.4a4

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

.- I___ _

Alpha Energy Analysis Det. # A

Fil ame

Analy st 
fr- LC-

9E

& I I q -Analyst
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Pacific Northwest Laboratory

Total Alpha......

Customer ; 7W7

.PNL-ALO-420 & 421

Date Received 0/ 0/ 0 Work order :

A.L.O. No. 96-02850DUP-S Description :

ARF(SW) :

Pu- Ro L'69Of

---- .05001

Dilution Factor - 1.9996E+01 +/. 1.00Z

Instrument | Ludluum 2
Eff. Factor | .4186

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/M

2/ 9/
277
60

.290
900
4.33

96

;ci,

_ O 01 a.L >200.~c1

Calculation and Results

Activity Uncertainty.J

dpm/ml 2.07E+02

uCi/ml 9.31E-05

12.9

HDA

1.15E+01

5.17E-06

Data Entry by x k XL aq -k,- I

Calculation and Analytical Data Sheet Reviewed by

96100

DF

Total Alpha

|
|
| -

- c

_Date Z C
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Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Custorer : Date Received : 0?L 08/ 6 work order : K36499 ARF(SOV) : ASR ?785

A.L.. No. : 61695 Description : 118 3L f )-ya- A t . 0d ./S
ITrT a 9 (~ ,15

DFr dsm

Pipet checks are recorded on labsheets by pipet Vtzmber

Pipet No,.: ,,/, :5. -rire 0//(_

- 4 5,)17ey ) - W

Analyst ,at

Instrument I P.A.C. - .__
Eff. Factor 0.50

Date
Total counts
Count time
9kg C/M
Bkg cnt time

G.E. ASC.
0.38054

| Ludlum -L|
| 0.4 I(- I

| _.__ 2_
I_ L

.Alpha Energy Analysis Det. # A

Filename

Analyst S, q f ( -

)W/ff It- 4)6de,)l IT-^1-1:7
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Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : TWRS

A.L.0. No. STD-2785

Date Received 2/ 7/ 96 Work order : K41903 ARF(SOW) : ASR 2785

Description : P) - P9 0c) Ir

.--. .05001

Dilution Factor - 1.9996E+01 +/. 1.00k

Instrument I Ludlum 6
Eff. Factor | .4235

Date
Total cmunts
Count time
Bkg C/M
Bkg cnt time
Corrected C/N

2/ 9/
268
60

.257
900
4.21

96

Calculation and Results

Activity Uncertainty. X

dpm/ml 1.99E+02 13.0

uCi/ml 8.95E-05

Data Entry by I kou.. - .C

Calculation and Analytical Data Sheet Reviewed by

ate-. Z ' C

-Date

" j ,I-

96095

Total Alpha

HDA

1.07E+01

4.82E-06

iCC

Aalx
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Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : 1n/ 0/ 96 Work order : K3499

A.L.O. No. STD-2785 Description :1- -S

Pipet Nos.:

DF --- --- --- -

Pipet checks are recorded on labsheets by pipet number

Analyst - Da

Instrument | P.A.C. - _|
Eff. Factor 0.50 |

Date
Total counts
Count time
Bkg C/M
Ekg ent time

G.E. ASC.
0.38054

I Ludl m -(|
I 0.4R1|

I ff.I.I.A_.J k 9iI
I_
II
I__-.
I 90

Alpha Energy Analysis Det. # A

Filenampe

Analyst

96

ARF(SOW) STD-?785

cz 0Q/ o-/ /.p
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O2tt.t (ct
9C6- zs-0
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p-&v+ AGAI I5,2? '

= o15 2Zz

a. 700 7o ~

3, oqq (S 6- zift]14

to,StzZ (sCI- F*)

- . r5 - r- )

If,tZ-7 nk

4-,5K-2-tw C

'7-zr+T

6,0-7.3

_lc _

3, 2,s = 2,~p-l5

1: 0,qlg' /

c()

Ito'c
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(zq-,37Z 2 - 7 1' P

~tg ~

7J- tLf2 Ilk

-tf- f I U > GV

( -2g jao T
tO-r'

!gIa

02 f1 f -. 1 ,

H 't (eAA

9:

t4 jV03 A
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Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory
Shielded Analytical Laboratory

Shielded Analytical Laboratory
Bench Sheet

Client: KL SILVER$

TI#/ARF: T196-PM-06/ASR 2785

WP Number:

Procedure:

Page _1_ of 4

K28794

BENCH INSTRUCTION

96-02848 DRAINABLE LIOUD: 96-02850 DRAINABLE LIQUID
SAMPLE IDENTIFICATION

C1 0  C4A -- QeJ 41L -rI4AL AL4 4 Ai)b rT7Cf

VIAL bx W SMPIt Ab
W4T+r -Wpt

/ - 290 9-1,1 K\ /I /a 7;/ )XX X 97, 75-7;L.

-- /3, 7 .S 3At

13oY 22 4 7 a4Ot 7.FO,23 ??563O
3. StJ; .Z. Y c,, -

- -,

AqvJ vreo >f7r 1// A7 (r0 r / / -9 s*'d .Vo

fjy /qJ a/r I' X-ri 4..,)/SrQ .

i/dJ ~ey 5CA . / .i/0 a.lIf TjInhL.= Ii|z ~:-

x'-
C

hrT. .6 -=.-I.JC)

M&TE:

Mettler AE160 (360-06-01-016)

__ Sartorius R200D (360-06-01-024)

Ci r S fl -3,1i -'77

- I -

(-S C

.Mettler AE200 (362-06-01-038) _

Cning pH Meter Model 240 S/N 6629 _

Anays

Lv

.C

Date: Reviewer: Date:

It -'~- #'~

-L cia



a

H CA)

(2 mcc>

zi:
9
Co
0

cz'
7~1
-4

~0
a;
m
C
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DATE TO QC: 03/20/96 WHC-SD-WM-DP-170, REV. 1

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - GEA

Data Package/Report

Project No. -

BX-112

22762

ACL Numbers - 96-2617, 96-2618, 96-2619

PNL (tity Representative Date

a nr ~1icpj'



WHC-SD-WM-DP-170, REV. 1

DATE TO QC: 03/19/96

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - Total Alpha

Data Package/Report - BX-112

Project No. - 22762

ACL Numbers - 96-2617, 96-2618, 96-3365

a ty Representative Date

a/7?4 2Yfr

iiTh3ci
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Table 3.1: Tank 241-BX-112 Cores 118,119 Total Alpha Results

Total Alpha +/-% Spike Recovery 95% Confidence
UC/g Error % Value, uCi/g (1)CORE ID

PROCESS BLANK

118.COMP.F

118.COMP.F DUP

RPD

119.COMP.F

119.COMP.F DUP

RPD

118.1A.F

118.1A.F DUP

RPD

LAB BLANK

LAB STANDARD

<5.7E-4

2.45E-01
2.15E-01

13.0%

2.42E-01

2.58E-01
6.4%

1.82E-01

1.98E-01
8.4%

<6.8E-4

85%

13%

14%

13%
12%

6%

5%

61%

85%
83%

85%
103%

70%

61%

Notification Limit = 41 uCi/g

ALO #

96-2617

96-2617
96-2617-DUP

96-2618
96-261 8-DUP

96-3365
96-3365-DUP

3.25E-01

3.01E-01

2.41 E-01

.-..
Note (1)



WHC-SD-WM-DP-170, REV. 1

Table 3.2: Tank 241-BX-1 12 Cores 118,119 Total Alpha Results

ALO # CORE ID
ANALYSIS Total Alpha +/-% 95% Confidence

BATCH uCi/g Error Value. uCi/a (11

96-2605 PROCESS BLANK

96-2605 118.1AA.F
96-2605 11 8.1AA.F DUP

RPD

96-2607 118.2A.F
96-2607 118.2A.F DUP

RPD

96-2609 118.3A.F
96-2609 118.3A.F DUP

RPD

LAB BLANK

LAB STANDARD

SAMPLE SPIKE

96-2611 PROCESS BLANK

96-2611 119.1A.4
96-2611 119.1A.4 DUP

RPD

96-2613 119.2A,4
96-2613 119.2A.4 DUP

RPD

96-2615 119.3A.F
96-2615 119.3A.F DUP

RPD

LAB BLANK

LAB STANDARD

AVERAGE SPIKE

96-2619 FLD-BLANK.F

96-2848 PROCESS BLANK

96-2848 118.1ADL.D

96-2850 11 8.3DL.D
96-2850 11 8.3DL.D DUP

LAB STANDARD

AVERAGE SPIKE

1 <2.E-3

1 1.52E-01
1 1.56E-01

2.6%

1 1.65E-01
I 1.69E-01

2.4%

1 1.79E-01
1 1.95E-01

8.6%

1 <2.E-3

1 114%

1 85%

2 <2.E-3

2 1.92E-01
2 1.84E-01

4.3%

2 1.89E-01
2 1.89E-01

0.0%

2 1.61E-01
2 1.75E-01

8.3%

2 <2.E-3

2 110%

2 108%

1 6.00E-5

3 <2.E-6

3 <2.E-3

3 <2.E-3
3 <2.E-3

3 100%

3 102%

Note (1) Notification Limit = 41 uCi/g

jJD

14%
15%

8%
8%

15%
8%

7%
7%

8%
8%

8%
8%

1.67E-01

1.80E-01

2.38E-01

2.13E-01

1.89E-01

2.12E-01

38%
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Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : TRS Date Received

A.L.O. No. 96-2617B Description

DF ---- .22530 --- > 100.00000 ---.

3/ 11/ 96 Work order ARF(SOW) : ASR 2785 (2889)

PROCESS BLANK

09944

Dilution Factor - 4.4635E+03 +/.

Instrument
Eff. Factor

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/M

Total Alpha

Ludlum 3
.4321

3/ 15/
40

180
.192
900

.03

1.43%

96

Calculation and Results

Activity Uncertainty.

dpm/g 3.12E+02 246.8

uCi/g 1,41E-04

HDA

1. 25E+03

5.65E-04

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

__v___. -- __, Date 2,__

Date __/_ f6

139I

96123



WHC-SD-WM-DP-170, REV. 1
Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : 03/ 11/ 96

A.L.0. No. : 6-2617R Description : PROCfSS BLANK

Pipet Nos.

DF -- '

Pipet checks are recorded on labsheets by pipet number

Analyst

Work order t__6yf_ ARF(SOW) : A53 2785 12889)

fla

Instrument P.A.C. - __ G.E. ASC.
Eff. Factor I 0.50_ __. | 0.38054

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

I Ludlum -a
I 0.4 I

I I I ~ji5ii ~
II_

I ______

I_*-I_ I
II_

Alpha Energy Analysis Det. # A

Filename

Analyst - ztgf%

1312

96
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Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer Tw9S Date Received 0/ 0/ 0 Work order : c3(49ARF(SOW) t AS It Q -- SS*

A.L.0. No. 96-2617B + STD Description : I.4&4 ES

-... .09944 *--> 10.00000 .... .09944

Dilution Factor - 1.0113E+03 +/.

Instrument I Ludlum 4
Eff. Factor | .4337

Date [
Total counts |
Count time |
Bkg C/H 
Bkg cnt time
Corrected C/N I

3/ 15/
2248

60
.321
900

37.15

-3.1 Ew4 I (4.4tE' =a

S. IQ e L (4 .4(-5 Y 6 '- =

96

c.- E I
-.SE

I u-6E
[* 4a.q ES

Calculation and Results

Activity Uncertainty,%

dpm/ml 8.66E+04 5.2

uCi/ml 3.90E-02

Data Entry by__

Calculation and Analytical Data Sheet Reviewed by

L.Datea( f96

______Date 3// 79

1323

96125

DF

1.731

Total Alpha

G Ij

5.89E+02

2.6SE-04
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Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : L3/ 1I/ 96 Work order ttSG IYARF(SOW) : ASR 2785 ?889)

A.L.O. No. 9-2617B Description : PROCESS RIANK t IO 9.OV2 /e- 39 -

Pipet Nos.

DF

Pipet checks are rcorded on labsheets by pipet nuer

Iv-r
Pof F"

A1 - 1w

Analyst c(

Instrument P.A.C. - - I
Eff. Factor 0 D.50 1

Date
Total counts
Count time

Bkg C/M
Bkg cnt time

G.E. ASC.
0.38054

I Ludlum
D. 4 '

IffiJ.....U. i|hiSS_

___ .-. __

Alpha Energy Analysis Det. f A

Filename

Analyst f -

96

e-E

- - .

-
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Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer T )\ZS Date

AL .rN 9 f7 Ds
A.L.O. No. 96-1617 Desc

Received 0/ 0/ 0 Work order : C 3 9qRAl (5w) : 1 e 37 ?S-

ription :

---- .21180 --> 100.00000 -.- .09944 -+.> .99492 --- .09944

Dilution Factor - 5.2253E+04 +/.

Instrument J Ludlua 5
Eff. Factor .4174

Date
Total counts
Count time
Bkg C/H
Bkg cnt time
Corrected C/M

3/ 15/
274
60

.227
900
4.34

96

Calculation and Results

Activity Uncertainty.% MDA

dpm/g 5.43E+05

uCi/g 2.45E-01

Data Entry by___ 7 xL , - U

Calculation and Analytical Data Sheet Reviewe4d

_Date 3 j S- r.

by 44DLate 3

ti:i 5

96125

DF

2.01z

Total Alpha 12.9 2.67E+04

1.20E-02



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : C3/ 11/ 96

A.L.D. No. t 9-2617 Description : 11 COMP.

Work order : Lc ff ARF(SOW) : ASR 2775 (? 89)

Pipet Nos.

OF ---

Pipet checks are recorded on labsheets by pipet number

,I/,

- .

a~2 lt eL

Analyst - Date-Q C

Instrument
Eff. Factor

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

SP.A.C. - _ _ G.E. ASC. Ludlu -
0.50 0.38054 0.4 C74

II
I _ _ _ 1I __ __ _1_

IT CPU'
II I 6c

Alpha Energy Analysis Det. f A

Filename

Analyst i .. 1 -L b

96

1.3 )



WHC-SD-WM-DP-170, REV. 1
Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Date Received 0/ 0/ 0 Work order : 13(499ARF(SOW) ;lw W799-

A.L.O. No. 96-2617 + STD Description ;

---- .09944 --- > 10.00000 -. - .09944

Dilution Factor - 1.0113E+03 +/-

1.31 ES
Instrument I Ludlum 6
Eff. Factor | .4235

Date
Total counts
Count time
Bkg C/H
Bkg cnt time
Corrected C/H

3/ 15/
3307

60
.233
900

54.88

S/g.aS3 E4 =

96

j.30

1.041 &

S.a E~7

Calculation and Results

Activity Uncertainty.A

dpm/ml 1.31E+05

uCi/ml 5.90E-02

4.6

Data Entry by I cr.a - K. Date _ IIq4

Calculation and Analytical Data Sheet Reviewed by Date 31

Customer ; -i

96125

DF

1.73U

Total Alpha

MCA

5.15E+02

2.32E-04

. -,)4 E - 8 m ...
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Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : Tt. 6 . Date Received : 03/ 11/ 96 Work order ARF(0W) ASR 2785 (?89)

AID. No. 96-2617 Description : 118 COMP F - c / 7P -. ,. 90 v6

Pipet Nos.:

DF -- r

Pipet checks are recorded on labsheets by pipet number

W/-/ //Y

'4~ .ivV__-92' -rc

Analyst Date

Instrument PA.C. - _.._ I
Eff. Factor I 0.50_ 1

Date
Total counts
Count time

5kg C/M
Bkg ert time

G.E. ASC.
0.38054

I Ludlum -I

L__ w__ __ __/ __ __ .., flI
II_

I I oO l|
I__ _

I I I 0lc o

Alpha Energy Analysis Det. # A

Filename

Analyst

:1J QS,

96

a
3 / tS/9~

4/--

-. ?

-



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : TWRS Date Rec

A.L.O. No. 96-2617D Descrip

.-.. .23880 -- -> 100.00000 -.-..

eived

tion

3/ 11/ 96 Work order :.3 G41 F(SOW) : ASR 2785 (2889)

118.CCMP.F DUPLICATE

.09944 -+-> .99492 .... .09944

Dilution Factor

Instrument
Eff. Factor

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/H

Ludlum 7
.3971

3/ 15/
254
60

.150
900
4.08

- 4.6345E+04 +/. 2. D1

96

Calculation and Results

Activity Uncertainty.%

dpm/g 4.77E+05 13.2

uCi/g 2.15E-01

MDA

2.03E+04

9.13E-03

Data Entry by T (,\to lao -- Date -I tS 19 c,

Calculation and Analytical Data Sheet Reviewed by Date

96123

DF

Total Alpha
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Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : 03/ 21/ 9S Work order :436tY1 ARF(SOW) : AS 277g5 f2089)

A.L.O. No. 9-2617D Description : 118 COMP.F DUPLICATE

Pipet Ncs.:

OF .3Y 0

4S1 /'l

Pipet checks are recorded on labsheets by pipet number

Analyst

Instrument P.A.C. -- I G.E. ASC. Ludlum -1|Lj
Eff. Factor 0.50-- 1 0.38054 0.(3 321p

Date ____-3-1_DL24i
Total counts 354 1
Count time __

Bkg C/M __

bkg cnt time 9

Alpha Energy Analysis Det. f A

F11ename

Analyst -TXan? - U. / r ,

96

--
-

_Date



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : U)7S Date Received 0/ 0/ 0 Work order: JG364iiARF(SOW) : $ S Q7 8s-

A.L.0. No. 96-26170 + STD Description : \ ,4 G 7 c\

- -- - .09944 -.-> 10.00000 ---- .09944

Instrument I Ludlum 8
Eff. Factor | .4355

Date
Total counts
Count time
8kg C/Il
Bkg cnt time
Corrected C/H

3/ 15/
3290
60

.279
900

54.55

96

Dilution Factor - 1.0113E-03 +/

- 4,77 65 /4 .f34 4

1.73Z

I .OC- \E

.- IG ES/V

1,4&4 CEU

S 3V0/

Calculation and Results

Activity Uncertainty,X MDA

dpm/ml 1.27E+05

uCi/ml 5.71E-02

4.6 5.47E+02

2.47E -04

Data Entry by n . Date 3 1S19(.

Calculation and Analytical Data Sheet Reviewed by d_______ Date _

I
-A-

96125

DF

Total Alpha



Pacific Northwest LaboratorWHC-SD-WM-DP-170, REV. 1 96

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : 01/ 11/ 96 Work order ARF(SOW) : ASI 2775 (7889)

A.L.. No. : 6-2617flT Description : 11 rOMP F DtPi ICATF C)- - s

Pipet Nos.:

OF -,;3--1,

P4,- -v

-O --YY2 41V

Pipet checks are recorded on labsheets by pipet number

Analyst

A~err&6

-EIoyq-r F o5?y

Date

Instrument P.A.C. - -
Eff. Factor 0.50 1

Date
Total counts
Count time
5kg C/M
Bkg cnt time

G.E. ASC.
0.38054

I Ludlum -
1 0.45

_q00

__[

Alpha Energy Analysis Det. f A

Filename

Analyst -7Ttan? & 3/9.?

', .*>- 9

- - --
-

-
-



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : TWRS Date Received 3/ 11/ 96 Work order : CM(zARR F(5W) : ASR 2785 (2889)

A.L.O. No. 96-2618 Description : 119.COHP.F

DF --- .21260 .. > 100.00000 ---- .09944 -+.> .99492 --. .09944

Dilution Factor - 5.2056E+04 +/ -

Instrument | Ludlum 8
Eff. Factor .4355

Date
Total counts
Count time
Bkg C/N
Bkg ent time
Corrected C/N

3/ 15/
286

60
.279
900
4.49

96

Calculation and Results

Activity Uncertainty.%

dpm/g 5.36E+05

uCi/g 2.42E-01

Calculation and Analytical Data She

12.7

MOA

2.82E+04

1.27E-02

Data Entry by \2,Zn, L- Date a L E

et Reviewed by k zq - Date__________

96123

2.01Z

Total Alpha



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : OV 11/ 96

A.L.. No. 9-2518 Description : 11.CD1MP.F

Pipet Nos.:

DF.aa(

Work order :$0W' -ARF(SOW) : ASR 2785 (2889)

Pipet checks are recorded on labsheets by pipet number

Analyst _ Date

Instrument P.A.C. - _ 1
Eff. Factor 0.50_.._ 1

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

G.E. ASC
0.38054

I Ludlum -SI
| .4a j j

I~ffi~rn2 86Cslj
I I IaaGO

Alpha Energy Analysis Det. # A

Filename

Analyst - .

r 17 '

96

Oy r

Or

-



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : Tus Date Received 0/ 0/ 0 Work order ; j(3(,4r ARF(50W) :A S J a -? 8~

A.L.O. No. 96-2618 + STD Description

---- .09944 --- > 10.00000 ----DF

Instrument I Ludlum 10
Eff. Factor | .4222

Date
Total counts
Count time
8kg C/N
Bkg cnt time
Corrected C/H

3/ 15/
3272
60
.310
900

54.22

Dilution Factor - 1.0113E+03 +/.

_ g, GS / sC 96 E 4

96

1. 73Z

Lcl3E ;I-

,IoL Es/

1.4 14 tS-

Calculation and Results

Activity Uncertainty.X

Total Alpha dpm/ml 1.30E+05

uCi/ml 5.85E-02

4.6

HDA

5.95E+02

2.68E-04

Data Entry by -Y r-\ g - O Date ~611 S/ C.

Calculation and Analytical Data Sheet Reviewed by Date__________

7, ~
4

F

96125

.09944

: ; , 1- -



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

leg /?Y
Customer : TWRS Date Received : III/ II/ H Work order RF(SOW) :AS 7785 2889)

A.L. . No. : Descrtion : 119 COMP F t- A 3

Pipet Nos.: ?,-,j

OF /,)L) -).a yf' Ffs'%2 A5V

41 I.- -e

~tr

#o~yY'/4W -

Pipet checks are recorded on labsheets by pipet number

Analyst .r r Date /

Instrument P.A.C. - __I G.E. ASC.
Eff. Factor I 0.50. 1 0.38054

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

I Ludlum -11
0.4 QQ

3a7
.___ Col0

I__ [ __O

Alpha Energy Analysis Det. f A

Filename

Anal yst 3/ucz-

96

lle ,

-

Analyst

SO



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

ustomer : 1WRS

.L.O. No. 96-26180

.--- .26070 --- > 100.0

Date Received 3/ 11/ 96 Work order : 11 ARF(SOW) : ASR 2785 (2889)

Description : 119.CDHP.F DUPLICATE

0000 -.-- .09944 -+-> .99492 --- .09944

Dilution Factor

Instrument
Eff. Factor

Date
Total counts
Count time
Bkg C/N
Bkg cnt time
Corrected C/M

Total Alpha dpm/g

uCi /g

LudIum 9
.4282

3/ 15/
367
60

.333
900
5.78

- 4.2452E+04 +/- 2.01%

95

Calculation and Results

Activity Uncertainty.j

5.73E+05 11.3

2.58E-01

MDA

2.55E+04

1.15E-02

Data Entry by 7- htaAb.n5- UL Date .3I.LLS-9(

Calculation and Analytical Data Sheet Reviewed by 0 Date 3// /96

'9 (~'-~ .-I

C

A

DF

96123



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received : ./ LLL/ .6 Work order :7 ARF(0W) : ASR 7785 (889)

A.L.O. No. : q-7 l Description ; 1IS.COMP.F UPILICATF

Pipet Nos.:

DF --- ' )
4(f---- 9 '

Pipet checks are recorded on labsheets by pipet number

Analyst _ A / Date 9111K

Instrument | P.A.C. - __ I G.E. ASC.
Eff. Factor 0 O.50 1 0.38054

Date
Total counts
Count time
Bkg C/M
Bkg ent time

____ ______I/_|

I I I 9Cag7

Alpha Energy Analysis Det. # A

Filename

Analyst

:131 3

96

I Ludlum -
S0. 4_fa

- -,

7 tZ.,, (a_-



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Date Received 0/ 0/ 0

A.L.O. No. 96-2618D + STD Description :

Work order : 1 3(49 ARF(CSW) :

.. . . .

.-.- .09944 ---> 10.00000 ----

Instrument I Ludlum 10
Eff. Factor j .4222

Date |
Total counts |
Count time
Bkg C/H I
8kg cnt time [
Corrected C/M |

3/ 15/
4014
60

.310
900

66.59

Dilution Factor - 1.0113E+03 +/.

,- 3 GES / +4O3 E3

96

1.73t

.4-

1.46 65/

I C7C%

Calculation and Results

Activity Uncertainty.X

dpm/ml 1.60E+05

uCi/ml 7.18E-02

Data Entry by 9.ctn 0 -

Calculation and Analytical Data Sheet Reviewed by

Date -Ilsf%

_Date

Customer : -TW?5

96125

DF

A S9 a -Its-

.09944

Total Alpha 4.3

NDA

5.95E+02

4.>.

2.68E-04



WHC-SD-WM-DP-170, REV 1

Pacific Northwest Laboratory 96

Total Alpha......PNL-ALO-420 & 421

Customer : TW S .. Date Received : 03/ 11/ 96 Work order :d'i6 ? ARF(50W) ASR 7795 (7889)

A.L.O. No. : 6-26l8fD Description : 119 COMP F DIPLTCATE At'. 3'.'
441%

Pipet Nos.: ff' W

OF lb t b pipet n*mbhr

Pipet Checks are recorded on labsheets by pipet number

-r -r

, <- / - .rn V

Analyst Date

Instrument P.A.C. - -
Eff. Factor I 0.50 1

Date
Total counts
Count time
Bkg C/M
8kg cnt time

G.E. ASC.
0.38054

Ludlum - 1
0. 4 'R 0"L

IG__ [_..

II_

Alpha Energy Analysis Det. I A

Filename

Analyst t T "



WHC-SD-WM-DP- 170, REV. 1
Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : TWRS

A.L.0. No. 96-3365

Date Received 3/ 11/ 96

Description : 118.1A.F

Work order : ARF(SOW) : ASR 2785 (2889)

.09944---- .21230 -.. > 100.00000 .---

Dilution Factor

Instrument I Ludlum 1
Eff. Factor | .4227

Date |
Total counts |
Count time
Bkg C/H
Bkg cnt time
Corrected C/M |

3/ 15/
2181

60
.354
900

36.00

96

Calculation and Results

Activity Uncertainty.%

dpm/g 4.03E+05 5.1

uCi/g 1.82E-01

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

Date ~.. G '

Date 3 &

a

96123

OF

- 4.7368E+03 +/-

Total Alpha

MDA

2.97E+03

1.34E-03



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha ...... PNL-ALO-420 & 421

Customer : TWRS Date Received : 03/ 11/ 96 Work order J 6 Yf ARF(SOW) :ASR ?77A f889)

A.L.O. No. 6-3365 Description : 118 IA F

Pipet Nos.:

DFr--- - -- --- -ube

Pipet checks are recorded on labasets by pipet number

96

Analyst A Date 

Instrument P.A.C. - - I G.E. ASC.
Eff. Factor 0 .50 1 0.38064

Date
Total counts
Count time
8kg C/M
Bkg cnt time

I Ludlum -Jl
1 0. 4 i~h

!__________/ -b 11

I I \c1I

[0

Alpha Energy Analysis Det. # A

Filename

Analyst n ILSA5

IDZ2



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : 5 Date Received

A.L.O. No. 96-3365W + STD Description

0/ 0/ 0 Work order :

S. Q4G A I

.--. .09944 ... > 10.00000 .... .09944

Dilution Factor - 1.0113E+03 +/.

Instrument j Ludlum 4
Eff. Factor I .4337

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/M

3/ 15/
4786
60

.321
900

79.45

J.-gsEs /
-4.C'bE S- &

vot.o E -b
C.6

96

=- \.2E4

9 9O E 4 /

Calculation and Results

Activity Uncertainty.%

dpm/ml 1.85E+05

uci/ml 8.34E-02

Calculation and Analytical Data She

4.2

HDA

5.89E+02

2.65E-04

Data Entry by nw.cu Date .

et Reviewed by Date S

96125

DF

ARF(SOW) :

1. 73t

Total Alpha

~. 11%

- -
- - -:



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory 96

Total Alpha......PNL-ALO-420 & 421

Customer : T D a t Date Received : 03/ lU/ 96 Work order ARF(SOW) : ASR 2785 (2889)

A.L.O, No. 96-3365 Description : 118 A F ---I

rrPipet Nos.

OF -- --- 0) --

Pipet checks are recorded on labsheets by pipet num er

Instrument P.A.C. - . I
Eff. Factor 0.50 1

Date

Total counts
Count time

Bkg C/M
8kg cnt time

b '075;v" ---

Analyst - Date

G.E. ASC.
0.38054

Ludlum -
0.4

I __.. __
-- I _ _M| c

| | (7j9(.

Alpha Energy Analysis Det. I A

Filename

-v 9 a tir - 34 (rl1ctQUAnalyst

1 3>; I!

-
-

-.



WHC-SD-WM-DP- 170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer : T S

A.L.O. No. 96-3365 DUP

Date Received 0/ 0/ 0 Work order: K399ARF(OW) :sz

Description :.

---- .22990 --- > IDO.00000 ---

Dilution Factor - 4.3742E+03 +/-

Instrument I Ludlum 6
Eff. Factor 1 .4235

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/M

3/ 15/
2572
60

.233
900

42.63

96

Calculation and Results

Activity Uncertainty.J

dpm/g 4.40E+05

uCi/g 1.98E-01

4.8

MDA

2.23E+03

1. OE-03

Data Entry by 1 Q e

Calculation and Analytical Data Sheet Reviewed

96125

DF .09944

1.43t

Total Alpha

JO Date ~?:.) /5/9 /o

by Date 3Itsf



WHC-SD-WM-DP-170 REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWPS Date Received : 03/ 11/ R Work order :At' I ARF(OW) : ASR 2785 (?889)

A.L.O. No. : 6 92 i . A aDescription : 118 l A F DUP tCATF

Pipet Nos. :-

OF 0 77- /O

96

,ofjW
ft's

Pipet checks are recorded on labsheets by pipet number

Analyst

Instrument P.A.C. - __|

Eff. Factor 0 . I

Date
Total counts
Count time

8kg C/M
Skg crt time

G.E. ASC.
0.38054

I Ludlum
0 .4 3il4

;__C-_

goo.

Alpha Energy Analysis Det. # A

Filename

Analyst C- q -t n_ -C

$
I

Date /C,

136 ZL



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha........PNL-ALO-420 & 421

Customer :VUiC V Date Received 0/ 0/ 0 Work order : K364q9 ARF(SOW) :

A.L.O. No. 96-3365DUP + STD Description : I 3.4 . .... a. .....9 .

---- .09944 -.. > 10.00000 .--- .09944

Dilution Factor - 1.0113E+03 +/-

.- i E 5- 1

-4.406e5 1474 a 3 -

4 E4
-44 15 5

Calculation and Results

Activity Uncertainty.j

dpm/ml 1.88E+05

uCi/ml 8.46E-02

Data Entry by c - L _Date_3?IS14

Calculation and Analytical Data Sheet Reviewed by /Date /

T ~ '~

96125

DF

hS-

1.73*

Instrument
Eff. Factor

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/H

96

I Ludlum 7
| .3971

1 3/ 15/
| 4436
| 60

.150
900

I 73.78

Total Alpha 4.2

MDA

4 42E+02

-4-

L~-

1.99E-04



WHC-SD-WM-DP- 170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TVRS Date Received : 01/ 11/ g Work order :a/

A.L.O. No. 1,: U lt2.. _ Description : 118 lA F DUPLICATE , . )- /

Pipet Nos.;

DF -

Pipet checks are recorded on labsheets by pipet number

96

ARF(S0W) : AS 77 I?1289)

~Varf5 i/2

7'0 At

Analyst -t7

Instrument
Eff. Factor

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

at. 4 6

SP.A.C. - - 1 G.E. ASC. I Ludlum -
I 0.50 I 0.38054 1 O.Q&1L I

_..___/____ |_.|0%I -bII c cS43
r-C I

Alpha Energy Analysis Det. I A

Filename

Analyst T4r.

-
-

-



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha.......

96095

.PNL-ALO-420 & 421

Customer : TWRS Date Received 2/ 7/ 96 Work order : K41903 ARF(SOW) : ASR 2785

A.L.0. No. BLK-2785

- - -- .09944DF

Dilution Factor - 1.0056E+01 +/- 1.00X

Instrument I Ludlum 2
Eff. Factor | .4186

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/M

3/ 15/
25*

180
.261
900
-. 12

96

Calculation and Results

Activity Uncertainty.%

dpm/ml -2.93E+00

uCi/ml -1.32E-06

52.4 3.39E+00

1.53E- 06 /

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

(Oat, tg
1) or C

z -L 5is-1,

Date 1 - 9 (

Date 3

Description :

Total Alpha

MDA



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWPS

A.L.O, No. : LK-2785

Date Received : M3/ 11/ 96 Work order :J'64'fYARF(SOW) : ASR ?785 (7889)

Description :

Pipet Nos.:

DF --- -0 ?yr-

Pipet checks are recorded on labsheets by pipet number

Analyst

Instrument P.A.C. - -
Eff. Factor 0.50 I

G.E. ASC.
0.38054

Date
Total counts
Count time

Bkg C/M
Bkg cnt time

___/__ _/__ .I / /

I__*-I_.9I_
II~ilO

Alpha Energy Analysis Det. # A

Filename

Analyst T n L- 3/i

96

VF Ludlum -Al
0.4 19( I

AW,2f -Date e 17



Pacific Northwest Laboratory

HC-SD-WM-DP-170, REV. 1

Alpha........PNL-ALO-420 & 421

Customer : TWRS

A.L.0. No. STD-2785

Date Received 2/ 7/ 96 Work order : K41903 ARF(SCW) ; ASR 2785

Description : I 4 - a -% IS-

---- .09944 ---> 10.00000 ----

Dilution Factor - 1.0113E+03 +/.

Instrument Ludlum 1
Eff. Factor I .4227

Date
Total counts
Count time
Bkg C/M
Bkg cnt time
Corrected C/N

3/ 15/
3030
60

.354
900

50.15

96

Calculation and Results

Activity Uncertainty.X

dpm/ml 1.20E+05

uCi/ml 5.40E-02

4.7

MDA

6.34E+02

2.86E-04

Data Entry by Lo.. - Date _b)_t_

Calculation and Analytical Data Sheet Reviewed by ? Date 3

96095

DF .09944

Total Alpha



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Alpha......PNL-ALO-420 & 421

Customer : TWRS Date Received ; .3/ It/ 96 Work order ARF(SOW) : ASR ?785 fZ889)

A.L.O. No.: STD-2785 Description

Pipet Nos.:

OF
,L9I~VV so-9

F-ti

Pipet checks are recorded on labsheets by pipet number

Analyst

Instrument P.A.C. - _ 1 G.E. ASC.
Eff. Factor 0.50 J 0.38054

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

,Date4 / &

Ludlum -

I_ /_ w ___ w__/j__ 19!oI
IAI_
II->

I__ _ _ __ 359
I_[_I( I

Alpha Energy Analysis Det. f A

Filename

Analyst l . T

C) (c-3: 9c-44/75 ~Pt/2d3 rgJ; )6/7, t J64

' -0 -33(.- 33J-5D J' 3$L.SSR0 S
4'ao J

JiJ; ./k

-. ' ,.or~-'
-di

1332

96

311 A

-

AV_-_jI



WHC-SD-WM-DP-170, REV. 1

DATE TO QC: 02/13/96

DATA QUALITY REVIEW

I have reviewed the following
project requirements.

Analyte - Gross Alpha, GEA

Data Package/Report - BX-112

Project No. - 22762

ACL Numbers -

data for completeness and for compliance with

96-2605, 96-2607, 96-2609, 96-2611, 96-2613,
96-2615, 96-2619, 96-2848, 96-2850

PNL ACL Quality Representative

,,21t1

Date



Tank 241-BX-1 12 Cores 118,119 Gamma Energy Analysis Results

Co-60 Cs-134 C
CORE ID uCI/g uCi/g

PROCESS BLANK <7.E-4 <2.E-3 1.

118.2A.F <3.E-3 <3.E-2 5.

118.2A.FDUP <2.E-3 <3.E-2 5.

RPD

PROCESSEBLANK <2.E-3 <1.E-3 I

119.3A.F <2.E-3 <3.E-2 3.

119.3A.F DUP <3.E-3 <3.E-2 3.

RPD

Reference date 02/07/1996 for samples 96-2605 thru 2615

PROCESS BLANK <2.E-3 <9.E-4 2

118.2AH.4 <6.E-3 <6.E-2 5.

118.2AH.4 DUP <8.E-3 <6.E-2 5.

RPD

118.3AH.F <6.E-3 <5.E-2 3.

118.3AH.F DUP <7.E-3 <5.E-2 3.

RPD

Reference date 02/14/1996 for samples 96-2849 and 2851.

ALO #

96-2605

96-2607

96-2607

96-2611

96-2615

96-2615

FH

Am-241
uCi/g

<5E-3

<1.E-1

<1 .E-1

<4. E-3

<9.E-2

<9.E-2

s-137
uCi/g

77E-01

49E+01

37E+01

2.2%

.44E-01

97E+01

91E+01

1.5%

.21 E-02

42E+01

36E+01

1.1%

79E+01

79E+01

0.0%

Error

3%

2%

2%

3%

2%

2%

4%

2%

2%

2%

3%

Eu-1 54
uCi/g

<3.E-3

<5.E-2

<5.E-2

<2.E-3

<4.E-2

<4.E-2

<3.E-3

<3.E-2

<2.E-2

<2.E-2

<2.E-2

Eu-155
uCi/g

<4.E-3

<8.E-2

<8.E-2

<3. E-3

<7.8-2

<7.E-2

<3.E-3

<2.E-1

<2.E-1

<2.E-1

<2.E-1

Note:

96-2849BLK

96-2849

96-2849DUP

96-2851.

96-2851 DUP

Note:

U

C)

:1,

M

<5.E-3

<3.E-1

<3.E-1

<3.E-1

<3.E-1

[6(%.



WHCSD-WM-DP-170, REV. 1

Battelle / Pacific Northwest Laboratories
Analytical Chemistry Laboratory Gam

Sample Title: 96-2605 BLK TWRS K41903

Config. File: DKA200:[USER.SCUSR.ARCHIVE3SMP_G0294.CNF;l
Analys. File: NDSCASF:SST.asf

Effic. File : D)KA200:[USER.SCUSR.EFF]EFF_GOGSV5MLW_
Library File: nd_sc_lib:common.nlb

7-FEB-1996 13:37:33.27
a Energy Analysis (GEA)

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_G0GSV10MLW.CNF;1 -

Acquisition time : 7-FEB-1996 13:07:20.
Sample (EOI) time: 7-FEB-1996 13:07:20.
Elapsed live time: 0 00:30:00.00
Elapsed real time: 0 00:30:00.39 0.0%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 70.00

Analyses by

29-JAN-1996 12:

Sample quantity: 7.50000E-03 g /
Sample geometry: PO-GSV-SML-W -

Half life ratio:
Systematic Erro:
WTM error limit:

8.00
1.30
3.00

: PEAK V16.6 PEAKEFF V2.2 ENBACK V1.5 NID V3.2
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uCi/g %Error Status
CS-137 661.66 85.20* 3.844E+00 1.774E-01 1.774E-Ql 2.43 OK

Final Mean for 1 Valid Peaks - 4.307E-03 (

Flag: "*N - Keyline

I r



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-2605 BLK TW

Page : 2
Acquisition date : 7-FEB-1996 13:07:20

It Energy

0 661.68

Area FWHM Channel Left

2902 1.77 1765.43 1753

Pw %Err

21 1.9

Fit Nuclides Activity
uCi/g

CS-137 0.177

Minimum Detectable Activity Report

MDA
(uCi/g)

2.2555E-02
6.8228E-04
1.4976E-03
1.8295E-03
1.3140E-02
2.3445E-02
5.0729E-03
1.1264E-03
1.1372E-03
6.7126E-03
3.4778E-03
2.0386E-03
3.5135E-03
1.6677E-02
2.4498E-03
1.9208E-03
1.5877E-01
4.5014E-03

Bckgnd
SumNuclide

K-40
CO-60
SR-85
RU-103
RU-106
CD-109
SB-125
CS-134
CE-139
CE-144
EU-152
EU-154
EU-155
EG-203
TH-228
U-235
U-238
AM-241

21.
2.

57.
77.
32.
95.
86.
25.

130.
99.
2.

122.
93.
90.

116.
146.

8.
88.

Energy
(kev)

1460.83
1332.50

514.00
497.05
621.92

88.03
427.88
604.71
165.85
133.54

1408.01
123.07
105.31
72.87

238.58
185.74

1001.00
59.54

aJ1



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Gamma-Spectroscopy.....PNL-ALO-450

Custoner : TWRS Date Received : _aD/ LDLS7 Work order : K4103 ARF(SOW) : ASR 7785

A.L.. No. : 96-02605B K Description : PRDCFSS BLANK

.4',Pipet Nos.

OF --

Pipet checks are recorded on labsheets by pipet nimber

Data Path: - Direct to custoner

Storage Path:

Hold for Radioanalytical

Direct to A.L.O.

Analyst Date

Counting Information:

Detector: B-ASCP C-70% D-70% E-100% FOG G-40% H-40%

File: & o

-7. 45O C--3 0(

I-LEPS J-LEPS K-60% N-Nal TRACK X-Well Y-Well

Analyst 12ct P -

96

-Date C 7 4



WHC-SD-WM-DP-170, REV. 1

Battelle / Pacific Northwest Laboratories
Analytical Chemistry Laboratory

7-FEB-1996 12:35:34.28
Gamma Energy Analysis (GEA)

Sample Title: 96-02607 TWRS K41903

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMPG0291.CNF;1
Analys. File: NDSCASF:SST.asf

Effic. File : DKA200:[USER.SCUSR.EFFEFFGOGSVSMLWM --
Library File: ndsclib:common.nlb

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKGGOGSV10MLW.CNF;1 - 29-JAN-1996 12:

Acquisition time : 7-FEB-1996 12:24:56.
Sample (EOI) time: 7-FEB-1996 12:24:56.
Elapsed live time: 0 00:10:00.00
Elapsed real time: 0 00:10:24.29 3.9%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 70.00

Analyses by

Sample quantity: 8.52000E-03 g
Sample geometry: PO-GSV-5ML-W

Half life ratio: 8.00
Systematic Erro: 1.30
WTM error limit: 3.00

* PEAK V16.6 PEAKEFF V2.2 ENBACK Vl.5 NID V3.2
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uCi/g %Error Status
CS-137 661.66 85.20* 3.844E+00 5.493E+01 5.4 1 1 OK

Final Mean for 1 Valid Peaks 5.493E+01+/- 8.509E-01 ( 1.55%)

Flag: "*- .Keyline

1333



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-02607 TWRS

Page : 2
Acquisition date : 7-FEB-1996 12:24:56

Area FWHM Channel Left

0 661.69 340230 1.79 1765.47 1753

Minimum Detectable Activity Report

Nuclide

X-40
CO-60
SR-85
RU-103
RU-106
CD-109
SB-125
CS-134
CE--139
CE-144
EU-152
EU-154
EU-155
HG-203
TH-228
U-235
U-238
AM-241

Bckgnd
Sum

8.
4.

5536.
6566.
2095.
6095.

10090.
2197.
7381.
7193.

1.
7045.
6445.
5835.
8699.

10057.
13.

5739.

Energy
(keV)

1460.83
1332.50

514.00
497.05
621.92
88.03

427.88
604.71
165.85
133.54

1408.01
123.07
105.31
72.87

238.58
185.74

1001.00
59.54

Pw %Err

24 0.2

Fit Nuclides Activity
uCi/g

CS-137 54.9

MDA
(uCi/g)

3.6764E-02
2.5481E-03
3.8941E-02
4.4487E-02
2.8135E-01
4. 9562E-01
1.4496E-01
2.8158E-02
2.2667E-02
1.514BE-01
6.0358E-03
4.0842E-02
7.7244E-02
3.5466E-01
5.5911E-02
4.2141E-02
5.3847E-01
9.6033E-02

It Energy



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Gamma-Spectroscopy ..... PNL-ALO-450

Customer : TYRS Date Received : 02/ 07/ 96 Work order : K41903 ARF(SOW) : ASR ?785

A.L.O. No. : 9-02607 Description : 118 2A F

Pipet Nos.:

OF

Pipet checks are recorded on labsheets by pipet number

Direct to customer hold for Radioanalytical

Direct to A.L.O.

Analyst 4 Date(

Counting Information:

Detector: B-ASCP C-70% D-70% E-100% FOG G-40% 40%

File: M
Analyst

. Q E ,4

I-LEPS J-LEPS K-60% N-Nal TRACK X-Well Y-Well

.,Date -1 ( cbc

96

Data Path:

Storage Path:

_ ",)C?

tj
_ Z V 7,1--3

\ T ra -- SL



WH=SD=WM-DP-170, REV. 1 JZX T5~ 4i11(
Battelle / Pacific Northwest Laboratories 7-FEB-1996 12:21:12.56
Analytical Chemistry Laboratory Gamma Energy Analysis (GSA)

Sample Title: 96-02607D TWRS K41903

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMPG0290.CNF;l
Analys. File: ND_SCASF:SST.ASF

Effic. File : DKA200:[USER.SCUSR.EFF]EFFGOGSVSMLW_M ,
Library File: ndsclib:corwon.nlb

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG_GOGSVlOMLW.CNF;1  - 29-JAN-1996 12:

Acquisition time : 7-FEB-1996 12:03:05. Sample quantity: 7.92000E-03
Sample (EOX) time: 7-FEB-1996 12:03:04. Sample geometry: PO-GSV-5ML-W
Elapsed live time: 0 00:10:00.00
Elapsed real time: 0 00:10:22.05 3.5%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Systematic Erro: 1.30
Abundance limit : 70.00 WTM error limit: 3.00

Analyses by : PEAK V16.6 PEAKEFF V2.2 ENBACK Vl.5 NID V3.2
WTMEAN V.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uCi/g %Error Status
CS-137 661.66 85.20* 3.844E+00 5.373E+01 5.373 .

Final Mean for 1 Valid Peaks - 5.373Et01+/- 8.327E-01 ( 1.55%)

Flag: "*" - Keyline

12%.1



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-02607D TWRS

Page : 2
Acquisition date : 7-FEB-1996 12:03:05

Area FWHM Channel Left

0 661.68 309346 1.79 1765.44 1753

Minimum Detectable Activity Report

Bckgnd
SumNuclide

K-40
CO-60
SR-85
RU-103
RU-106
CD-109
SB-125
CS-134
CE-139
CE-144
EU-152
EU-154
EU-155
HG-203
TH-228
U-235
U-238
AM-241

8.
2.

4835.
6079.
1836.
5452.
9025.
1996.
6636.
6561.

2.
6571.
5818.
5280.
7813.
9035.

10.
5354.

Energy
(keV)

1460.83
1332.50
514.00
497.05
621.92
88.03

427.88
604.71
165.85
133.54

1408.01
123.07
105.31
72.87

238.58
185.74

1001.00
59.54

Pw %Err

25 0.2

Fit Nuclides Activity
uci/g

CS-137 53.7

MDA
(uCi/g)

3.9549E-02
1.9383E-03
3.91SOE-02
4.6049E-02
2.8332E-01
5.0424E-01
1.4748E-01
2.8867E-02
2 .3122E-02
1.5564E-01
9.7757E-03
4.2433E-02
7.8951E-02
3.6295E-01
5.7003E-02
4.2968E-02
4.9282E-01
9.9783E-02

4 9±a ie-

It Energy



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Gamma-Spectroscopy ..... PNL-ALO-450

Customner : TWRS Date Received : iZ 07/ 96 Work order : K41903 ARF(SOW) ASR 2785

A.L.D. No. : 9Q-0707GUP Description : 111 26 F DUPI ICATF

Pipet Nos.:

DF ---.

/7-

Am:
Pipet checks are recorded on labsheets by pipet nwmber

Direct to customer

Direct to A.L.O.

Analyst

Hold for Radicanalytical

vr
'11

Counting lnformation:

Detector: B-ASCP C-70% D-70%

File:

TIL aI7Is~~

E-100% FO h0 % I-LEPS J-LEPS K-60% N-Hal TRACK X-Well

Analyst D.WO -

07. *Q G -3Z

Y-Well

96

Data Path:

Storage Path:

flat. A$

ate C L-9 &,



WHC-SD-WM-DP-170, REV.

Battelle / Pacific Northwest Laboratories 7-FE
Analytical Chemistry LabQratory Gamma Ene

Sample Title: 96-026lLK

Config. File: DKA200: [USER.SCUSR.ARCHIVE]SMP_00295.CNF;1
Analys. File: NDSCASF:SST.asf

Effic. File : DKA200:[USER.SCUSR.EFF]EFFGOGSVSawM L-
Library File: nd_sclib:comon.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE]BKG_GOGSVOMLW.CNF; 1

Acquisition time : 7-FEB-1996 13:42:08. Sample quantity:
Sample (E0I) time: 7-FEB-1996 13:42:07. Sample geometry:
Elapsed live time: 0 00:30:00.00
Elapsed real time: 0 00:30:00.37 0.0%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio:
Errors propagated: Yes Systematic Erro:
Abundance limit : 70.00 WTM error limit:

Analyses by : PEAK V16.6 PEAKEFF V2.2 ENBACK V1.5
WTMEAN V1.8 MINACT V2.5

e- 2- ttr
B-1996 14:12:22.32
rgy Analysis (GEA)

- 29-JAN-1996 12:

9.03000E-03 g .

PO-GSV-5ML-W L

8.00
1.30
3.00

NID V3.2

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uCi/g %Error Status
CS-137 661.66 85.20* 3.844E+00 1.438E-01 1.438E-01 2.45 OK

Final Mean for 1 Valid Peaks l.438E-01+/- 3.527E-03 ( 2.45%

Flag: " . Keyline

I



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-0261BLK

Page : 2
Acquisition date : 7-FEB-1996 13:42:08

It Energy Area FWHI Channel Left Pw %Err Fit Nuclides Activity
uCi/g

45 1.16 941.02
2832 1.80 1765.37

936 10 27.8
1753 20 1.9 CS-137 0.144

Minimum Detectable Activity Report

MDA
(uCi/g)

1. 6881E-02
1.1334E-03
1.3337E-03
1.3910E-03
8.2786E-03
1.8030E-02
4.3196E-03
9.6354E-04
8.5370E-04
5.7650E-03
4. 0418E-03
1.5746E-03
3.0043E-03
1.3146E-02
2.0075E-03
1.6388E-03
9.3247E-02
3.6860E-03

0
0

352.53k
661.65

Bckgnd
SumNuclide

K-40
CO-60
SR-85
RU-103
RU-106
CD-109
SB-125
CS-134
CE-139
CE-144
EU-152
EU-154
EU-155
HG-203
TH-228
U-235
U-238
AM-241

17.
8.

66.
65.
18.
82.
91.
26.

106.
105.

4.
106.
99.
81.

113.
154.

4.
85.

Energy
(keV)

1460.83
1332.50

514.00
497.05
621.92
88.03

427.88
604.71
165.85
133.54

1408.01
123.07
105.31

72.87
238.58
185.74

1001.00
59.54

N -



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Gamma-Spectroscopy.....PNL-ALO-450

Customer : TlRS Date Received : 0?/ 07/ 96 Work order : K41903 ARF(SOW) : ASR ?7AS

A.L.O. No. : S6-0?11lK Description : PROCFSS BLANK

Pipet Nos.

OF --

6J9 ,s

--- S: 3

Pipet checks are recorded on labsheets by pipet number

Data Path: - Direct to customer

Storage Path:

Hold for Radioanalytical

Direct to A.L.O.

Analyst 4 Date 7P

Counting Information:

Detector: B-ASCP C-70% 0-70% E-100% FOG G-40% H-40% I-LEPS J-LEPS K-60% N-Na! TRACK X-Well

File: (4 pa9

9.03&3 
Analyst ILAtr . - U.

IfJ 6

9E

Y-Well

7-7-



WHC-SD-WM-DP-170, REV. 1

Battelle / Pacific Northwest Laboratories
Analytical Chemistry Laboratory

7-FEB-1996 13:04:33.33
Gamma Energy Analysis (GEA)

Sample Title: 96-02615

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP_G0293.CNF;1
Analys. File: ND_SCASF:SST.asf

Effic. File : DKA200: (USER.SCUSR.EFFIEFF_GGSV5MLW_N c-
Library File: nd_sclib:common.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE]BKGGOGSV10MLW.CNF;l

Acquisition time :
Sample (EOI) time:
Elapsed live time:
Elapsed real time:

Peak Search Sens.:
Eng. Tol. (FWHM) :
Errors propagated:
Abundance limit :

7-FEB-1996 12:54:06.
7-FEE-1996 12:54:06.
0 00:10:00.00
0 00:10:15.67 2.5%

5.00000
0.75
Yes
70.00

Sample quantity: 7.63000E-03 g'
Sample geometry: PO-GSV-SML-W -

Half life ratio:
Systematic Erro:
WTM error limit:

8.00
1.30
3.00

Analyses by : PEAK V16.6
WTMEAN V1.8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uci/g %Error Status
CS-137 661.66 85.20* 3.844E+00 3.965E+01 3.965E+01 1.55 OK

Final Mean for 1 Valid Peaks 65E+01+/ 4E

Flag: "*" - Keyline

29-JAN-1996 12:

NID V3.2



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-02615

Page : 2
Acquisition date : 7-FEB-1996 12:54:06

Area FWHM Channel Left

0 661.69 219943 1.79 1765.47 1753

Minimum Detectable Activity Report

Nuclide

K-40
CO-60
SR-85
RU-103
RU-106
CD-109
SE-125
CS-134
CE-139
CE-144
EU-152
EU-154
EU-155
HG-203
TH-228
U-235
U-238
AM-241

BEckgnd
Sum

13.
1.

3481.
4222.
1327.
3997.
6525.
1467.
4826.
4657.

1.
4661.
4098.
3964.
5715.
6435.

9.
3737.

Energy
(keV)

1460.83
1332.50
514.00
497.05
621.92

88.03
427.88
604.71
165.85
133.54

1408.01
123.07
105.31

72.87
238.58
185.74

1001.00
59.54

Pw %Err

25 0.2

Fit Nuclides Activity
uCi/g

CS-137 39.7

MDA
(uci/g)

5.2331E-02
1.4227E-03
3.4484E-02
3.9834E-02
2.4999E-01
4.4818E-01
1.3017E-01
2.5693E-02
2.0468E-02
1.3611E-01
7. 1752E-03
3.7095E-02
6.8780E-02
3.2643E-01
5.0607E-02
3.7640E-02
5.0303E-01
8.6528E-02

It Energy



WHCSD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Gamma-Spectroscopy.....PNL-ALO-450

Customer : TWRS Date Received : 021 07/ 96 Work order : X41903 ARF(SOW) ASR 527A

A.L.O. No. : 96-02615 Description : 119 3A F

Pipet Nos.

OF ---
-- S '/2<'

-9
Pipet checks are recorded on labsheets by pipet number

Data Path: Direct to customer

Storage Path: Direct to A.L.O.

Counting Information:

Detector: B-ASCP C-70% 0-70% E-100% FOG

File: & O~

Hold for Radioanalytical

Analyst dal>dt~e"

H-40% I-LEPS J-LEPS K-60% N-Nal TRACK X-Well

Analyst

Y-Well

-------

96



WHC-SD-WM-DP-170, REV. 1

Battelle / Pacific Northwest Laboratories 7-FEB-1996 12:50:36.10
Analytical Chemistry Laboratory Ganma Energy Analysis (GEA)

Sample Title: 96-2615D TWRS K41903

Config. File: DKA200:[USER.SCUSR.ARCHIVEISMPG0292.CNF;l
Analys. File: NDSCASF:SST.asf

Effic. File : DKA200:[USER.SCUSR.EFF]EFF_GOGSV5MLWM
Library File: ndsclib:common.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE]BKGGOGSV10MLW.CNF;1 29-JAN-1996 12:

Acquisition time :
Sample (EOI) time:
Elapsed live time:
Elapsed real time:

Peak Search Sens.:
Eng. Tol. (FWHM) :
Errors propagated:
Abundance limit :

7-FEB-1996 12:40:09.
7-FEB-1996 12:40:09.
0 00:10:00.00
0 00:10:16.35 2.7%

5.00000
0.75
Yes
70.00

Sample quantity: 8.11000E-03 g-
Sample geometry: PO-GSV-5ML-W -

Half life ratio:
Systematic Erro:
WTM error limit:

8.00
1.30
3.00

Analyses by PEAK V16.6
WTMEAN V1.8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uci/g uCi/g %Error Status
CS-137 661.66 85.20* 3.844E+00 3.909E+01 3.909E+01 1.55 OK

Final Mean for 1 Valid Peaks OE+0 /- 6.074E-01 ( 1.55%)

Flag: "*" - Keyline

i.-a

NID V3.2



WHC-SD-WM-DP-170, REV. 1

Post-KID Peak Search Report
Sample ID : 96-2615D TWRS

Page : 2
Acquisition date : 7-FEB-1996 12:40:09

Area FWHM Channel Left

0 661.69 230487 1.79 1765.47 1753

Minimum Detectable Activity Report

Nuclide

K-40
CO-60
SR-85
RU-103
RU-106
CD-109
SB-125
CS-134
CE-139
CE-144
EU-152
EU-154
EU-155
HG-203
TH-228
U-235
U-238
AM-241

Bckgnd
Sum

7.
4.

3576.
4375.
1313.
4093.
6816.
1444.
4886.
4829.

3.
4712.
4209.
4029.
5894.
6769.

8.
3988.

Energy
(keV)

1460.83
1332.50

514.00
497.05
621.92
88.03

427.88
604.71
165.85
133.54

1408.01
123.07
105.31
72.87

238.58
185.74

1001.00
59.54

Pw %Err

24 0.2

Fit Nuclides Activity
uCi/g

CS-137 39.1

MDA
(uci/g)

3.6128E-02
2.6769E-03
3.2878E-02
3.8149E-02
2.3395E-01
4.2666E-01
1.2517E-01
2.3977E-02
1.9375E-02
1.3039E-01
1.1692E-02
3.5091E-02
6.5579E-02
3.0963E-01
4.8351E-02
3.6320E-02
4.4690E-01
8.4102E-02

It Energy



K
WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Gamma-Spectroscopy ..... PNL-ALO-450

Custoner : TWRS Date Received : 0/2 07/ 96 Work order : K41903 ARF(SDW) ASR 2785

A.L.O. No. : 96-06150uP Description : 119 3A F DUPL ICArTF

7/4-
Pipet Nos.:

OF -- -- -

Pipet checks are recorded on labsheets by pipet number

Direct to customer Hold for Radioanalytical

Storage Path: - Direct to A.L.O.

Analyst - fa

Counting Information:

Detector: B-ASCP C-70% D-70% E-100% F0 G-4; H-40% I-LEPS J-LEPS K-60% N-Nal TRACK X-Well Y-Well

Analyst I Date ar ! e

,, <>

96

Data Path:

File: 1

/ k .Date . 0



WHC-SD-WM-DP-170, REV. 1

DATE TO QC: 2/16/95

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - GEA

Data Package/Report - BX-112

Project No. - 22762

ACL Numbers - 96-2849, 96-2851

PNL ACL Quality Represeni lve Date

4 ) r-



-. .8 Pacific Northwest Laboratories
Analytical Chemistry Laboratory
325 Shielded Analytical Laboratory

SAMPLE PREP SHEET
(325 SHIELDED ANALYTICAL LABORATORY)

TI NO.: T196-PM-06/ASR 2785 PROJECT NO.: 22762 WBS NO.:

ISSUED BY: Rick T. Steele

ANALYST: 6$ 4 -

REVIEW
A //

DATE: 2/1/96

DATE:

DATE: 52_ _

SAMPLE TYPE:

PREP TYPE:

SLUDGE

NI/KOH FUSION

CONTROLLING PROCEDURE: PNL-ALO-010

GA PLAN: MCS 033 IMPACT LEVEL: R

CORE ID: 110/119 TANK ID: BX112

WORK ALO SAMPLE ANALYTE SAMPLE WATER TOTAL SPIKE SPIKE VOL DILUTION DILUTION PIPET ORDER
PACKAGE NUMBER IDENTIFICATION OR WT WT (g) VOL 10 (m) FACTOR MATRIX CALIB NUMBER
NUMBER ANALYSIS (ML) (mL)

K41903 96-02849-BLK PROCESS BLANK GEA 3 :Z

96,02849 lI8.2AH.F Tf"06 2___ 38726

196-02849-DUP II8.2AH.F b

96.02851 119.3AH.F 54 - 1 38727

96-2851.DUP 1 l9.3AH.F

REQUIRED PROCEDURE(S) BY ANALYTE:
GEA PNL-ALO-450

PAGE I OF 1

H
CA,
U!

-j
-a



Battelle Pacific Northwest Laboralorics
Analytical Chemistry Laborsiory

Shielded Analytical LaborAtory

PAGE I of i

PNL-ALO-1 15 Solubilization of Metals from Solids Using a KOH-KNO3 Fusion
Client name: Kurt Silvers Work package number; K36491

Work Ault. Dcc (WAD): TI96-PM-OG I ASR ff2785 Project number ''
Tank/CoretProject: OX 112 Core's 118 and 119 -- PN QAplan: - MCS-033

Special instruclions P....'

Prep, laba(SAUSRPtotlej: SRPL b

Y - ,'/t
4 Preprai on bltchur A > 7

ACL order number or crucible Crucible Crucible t sample Sample Spike added Final solution Process
ACL Sample tO Client sample ID identirler weight (q) weight (9) weight (og Vol. (ml) Welqht (qj Volume {(M Factor fl

1 96-02849-OLK Process Blank / f2 SO
2 96-02849 118.2AH.F _ 42. 7/t J7 77 A / 15,:?
3 96-02849-DUP I 18.2AH.F 3 J,?, ,13 d /4, -
4 96-02851 119,3AH.F / 7. 7A 6 /7/0
5 96-02851-DUP 119.3AH.F :0- X-f /7C3

6 SRM2709 LCS DX112HoMO 6 J2./& .65
7

___ ___ y$ /___ _ ___/ ____

9 /0, 0/27 _

1___ , ____ _ = / 0,1 / _ __ ___,__

11 /d Z10 U: .{
12 0e o2? s- Z.72 _____ 0_ _ W2_ _ _ _

14

Analyst's sample preparation comments: DOSE RATE: Spike source:

PNL spike JD number:

Anal. balance M&TE;,-4M - 137

FICI volume added (ml) .

Solutlon heated (ye _r

(1) Process factor Final volume (ml) I Crucible & sample weighl (g) - Crucible weight (g) I Sample iltered (ye
Other sample preparaion worksheets may be substituted at the discretion of the Cognizant Scientist, Use one worksheet per dent.

Revlewer/Dn t% g
Rev, 2.0 7-21.95 IMR

U
c-i
0

cc

4

0

Ana lysU/Da f: .sc- A "ez



WHC-SD-WM-DP-170, REV. 1

Battelle / Pacific Northwest Laboratories
Analytical Chemistry Laboratory

16-FEB-1996 11:42:18.24
Gamma Energy Analysis (GEA)

Sample Title: 96-2849BLK Process Blank TWRS/Silvers K41903

Config. File: DKA200:[USER.SCUSR.ARCHIVEISMPH0181.CNF;l
Analys. File: ND_SCASF:SST.asf

Effic. File : DKA200:[USER.SCUSR.EFF3ZF' E bCX2rZW £

Library File: nd_sc_lib:common.nlb

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKGH.CNF;14 - 12-J

Acquisition time : 14-FEB-1996 13:48:18 Sample quantity: I'5
Sample (Eo) time: 14-FEB-1996 13:48:18 Sample geometry: P3-
Elapsed live time: 0 08:00:00.00
Elapsed real time: 0 08:17:01.61 3.4%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.0
Errors propagated: Yes Systematic Erro: 1.3
Abundance limit : 70.00 WTM error limit: 3.0

Analyses by : PEAK V16.6 PEAKEFF V2.2 ENBACK VI.5 NID
WTMEAN V1.8 MINACT V2.5

AN-1996 20:47:59

9701E-02 g *

GSV-10ML-W W

0
0
0

V3 .2

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uCi/g %Error Status
K-40 1460.83 10.67* 2.413E-01 1.307E-02 1.307E-02 44.35 OK

Final Mean for 1 Valid Peaks - 1.307E-02+/- 5.795E-03 ( 44.35%)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uci/g uci/g %Error Status
CS-137 661.66 85.20* 4.275E-01 2.209E-02 2.2 3.6 OK

Final Mean for 1 Valid Peaks 2.209E-02+/- 8.020E-04 ( 3.63%)

Flag: "*" Keyline

JJ.JZJ



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-2849BLX Pro

Page : 2
Acquisition date : 14-FEB-1996 13:48:18

It Energy Area FW1M Channel Left Pw %Err Fit- Nuclides Activity
uCi/g

11 43.5
18346.0
20 3.4
27 44.3
28 19.5 8.64E-01
28 62.1

CS-137 2.209E-02
K-40 1.307E-02

Minimum Detectable Activity Report

MDA
(uCi/g)

1.6316E-03
1.1559E-03
1.1619E-03
9.4484E-04
8.3641E-03
1.8396E-02
2.8158E-03
8.1724E-04
8.6976E-04
1.3966E-03
5.7373E-03
4.1959E-03
2.6343E-03
2.8328E-03
1.5328E-02
2.0448E-03
1.5120E-03
1.5092E-01
4. 1071E-03

185.42*
608. 82*
661.32

1460.49*
2611.56
2613.83*

131
11

1369
57
65
18

0.89
1.18
1.59
2.52
3.64
3.36

488.94
1611.92
1751.22
3872.68
6932.00
6938.02

484
1604
1740
3860
6918
6918

Bckgnd
SumNuclide

FE-59
CO-60
SR-85
RU-103
RU-106
CD-109
SB-125
CS-134
CE-139
CE-141
CE-144
EU-152
EU-154
EU-155
HG-203
TH-228
U-235
U-238
AM-241

93.
114.
444.
263.
181.
529.
319.
179.
724.
740.
690.

62.
76.

574.
594.
804.
867.
122.
420.

Energy
(keV)

1099.25
1332.50

514.00
497.05
621.92

88.03
427.88
604.72
165.85
145.44
133.54

1408.01
1274.44
105.31

72.87
238.58
185.74

1001.00
59.54

j35?



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Gamma-Spectroscopy.....PNL-ALO-450

Customer : TWRS/STILVFRS Date Received : 0?/ 14/ 96

A.L.D. No. 46-'44AgtK Description : PROCFS ILANK

Work order : K4190 ARF(S0W) : ASR 2776

Pipet Nos.:

Pipet checks are recorded on labsheets by pipet number

Data Path:

Storage Path:

Direct to customer

Direct to A.L.O.

Analyst

Hold for Radioanalytical

K7,

Counting Information:

Detector: B-ASCP C-70% D-70% E-100% FOG G-40%

File:

I-LEPS J-LEPS K-60% N-Nal TRACK X-Well

Analyst

A135

96

S13

Y-Wel 1

____Date

-Date4/qt



WHC-SD-WM-DP-170, REV. 1

Battelle / Pacific Northwest Laboratories
Analytical Chemistry Laboratory Gamut

Sample Title: 96-2849 118.2AH.4 TWRS/Silvers K41903

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP_H0177.CNF;l
Analys. File: NDSCASF:SST.asf

Effic. File : DKA200:[USER.SCUSR.EFF]EF-3G.v1.IWT
Library File: nd sclib:cornon.nlb

r 2s57 4i1w
16-FEB-1996 11:39:46.77
a Energy Analysis (GEA)

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKGH.CNF;14 - 12-JAN-1996 20:47:59

Acquisition time :
Sample (EOI) time:
Elapsed live time:
Elapsed real time:

Peak Search Sens.:
Eng. Tol. (FWHM) :
Errors propagated:
Abundance limit :

14-FEB-1996 12:12:35
14-FEB-1996 12:12:34
0 00:15:00.00
0 00:15:35.47 3.8%

5.00000
0.75
Yes
70.00

Sample quantity: 1.55663E-02 g/
Sample geometry: P3-GSV-1OML-W -

Half life ratio:
Systematic Erro:
WTM error limit:

8.00
1.30
3.00

Analyses by PEAK V16.6
WTMEAN Vl.8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uci/g %Error Status
CS-137 661.66 85.20* 4.274E-01 5.421E+01 5.4211 OK

Final Mean for 1 Valid Peaks 5.421E+01+/- 7.286E-01 ( 1.34%)

Flag: "*" - Keyline

:1.J5~

NID V3.2

VA 211dq.



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-2849 118.2A Acquisition date :

Page : 2
14-FEB-1996 12:12:35

Area FWHM Channel Left

0 661.41 102329 1.78 1751.46 1739

Minimum Detectable Activity Report

Bckgnd
SumNuclide

K-40
FE-59
CO-60
SR-85
RU-103
RU-106
CD-109
SB-125
CS-134
CE-139
CE-141
CE-144
EU-152
EU-154
EU-155
HG-203
TH-228
U-235
U-238
AM-241

6.
7.
2.

1690.
2093.

587.
1955.
3448.

646.
2874.
2880.
2695.

2.
5.

2259.
1783.
3066.
4096.

5.
1649.

Energy
(keV)

1460.83
1099.25
1332.50
514.00
497.05
621.92

88.03
427.88
604.72
165.85
145.44
133.54

1408.01
1274.44

105.31
72.87

238.58
185.74

1001.00
59.54

Pw %Err

23 0.3

Fit Nuclides Activity
uCi/g

CS-137 54.2

MDA
(uCi/g)

8.5340E-02
1.4674E-02
5.0268E-03
7.4258E-02
8.7285E-02
4.9482E-01
1.1608E+00
3.0371E-01
5.0981E-02
5.6852E-02
9.0112E-02
3.7218E-01
2.4779E-02
2.2124E-02
1. 8442E-01
8.6953E-01
1.3105E-01
1.0790E-01
1.0043E+00
2. 6724E-01

1260

It Energy



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Gamma-Spectroscopy ..... PNL-ALO-450

Custoner : TWRS/SILVFRS Date Received : 02/ 14/ 96 Work order : K41903 ARF(SOW) : ASR 2785

A.L.O. No. : 96-2849 Description : 111 2AH 4

Pipet Nos.:

./OF/)DF - - 4
g0.1Q7V3

Pipet checks are recorded on labsheets by pipet number

Data Path: Direct to customer

Storage Path:

Hold for Radioanalytical

Direct to A.L.O.

Analyst

Counting Information:

Detector: 5-ASCP C-70% D-70% E-100% FOG G-40% E 1 I-LEPS J-LEPS K-60% N-Nal

File:
A n a l y s t _, 4/

TRACK X-Well Y-Well

_Dat O

ic-tI

96

flat.07 'A77'1.1/



WHC-SD-WM-DP-170, REV. 1 e- {.-- zjngqi
Battelle / Pacific Northwest Laboratories 16-FEB-1996 11:40:29.22
Analytical Chemistry Laboratory Gana Energy Analysis (GEA)

Sample Title: 96-2849DUP 118.2AH.F Duplicate TwRS/Silvers K41903

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMPH0178.CNF;l
Analys. File: ND_SCASF:SST.asf

Effic. File : DKA200:[USER.SCUSR.EFFEE ZE_.,Sv2MLW-aT
Library File: nd_sclib:cormon.nlb wkjs*\oc4
BackgndFile: DKA200:[USER.SCUSR.ARCHIVE]BKG_H.CNF;14 - 12-JAN-1996 20:47:59

Acquisition time : 14-FEB-1996 12:31:24 Sample quantity: 1.63840E-02 g
Sample (EI) time: 14-FEB-1996 12:31:24 Sample geometry: P3-GSV-10ML-W
Elapsed live time: 0 00:15:00.00
Elapsed real time: 0 00:15:37.44 4.0%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio: 8.00
Errors propagated: Yes Systematic Erro: 1.30
Abundance limit : 70.00 WTl error limit: 3.00

Analyses by : PEAK V16.6 PEAKEFF V2.2 ENBACK V1.5 NID V3.2
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uCi/g %Error Status
cS-137 661.66 85.20* 4.274E-01 5.360E+l .. + 1 . OK

Final Mean for 1 Valid Peaks 5.360E+01+/- 7.199E-01 ( 1.34%)

Flag: "*" . Keyline

13Z2



WHC-SD-WM-DP-170, REV. 1

Post-KID Peak Search Report
Sample ID : 96-2849DUP 118

Page : 2
Acquisition date : 14-FEB-1996 12:31:24

Area FWHM Channel Left

0 661.44 106486 1.78 1751.54 1739

Minimum Detectable Activity Report

Nuclide

K-40
FE-59
CO-60
SR-85
RU-103
RU-106
CD-109
SB-125
CS-134
CE-139
CE-141
CE-144
EU-152
EU- 154
EU-155
HG-203
TH-228
U-235
U-238
AM-241

Bckgnd
Sum

S.
8.
5.

1695.
2129.

638.
2117.
3555.

698.
2987.
2879.
2920.

0.
4.

2419.
1846.
3080.
4206.

3.
1681.

Energy
(keV)

1460.83
1099.25
1332.50

514.00
497.05
621.92

88.03
427.88
604.72
165.85
145.44
133.54

1408.01
1274.44

105.31
72.87

238.58
185.74

1001.00
59.54

Pw %Err

23 0.3

Fit Nuclides Activity
uci/g

CS-137 53.6

MDA
(uCi/g)

9.3872E-02
1.4904E-02
7.5513E-03
7.0650E-02
8.3638E-02
4.8986E-01
1.1480E+00
2. 9299E-01
5.0358E-02
5.5074E-02
8.5602E-02
3.6804E-01
0.0000E+00
1.8800E-02
1.8133E-01
8.4055E-01
1.24 SE-01
1.0388E-01
7.3910E-01
2.5635E-01

It Energy



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Gamma-Spectroscopy.....PNL-ALO-450

Custoier : TWRS/SItVFRS Date Received : 0?/ 14/ 96 Work order : K41903 ARF(SOW) : ASR ?77A

A.L.O. No. : 96-2R49DUP Description : 118 2AH F DUPI ICATF

Pipet Mos.:

OF

Pipet checks are recorded on labsheets by pipet number

Direct to custoner

Direct to A.L.C.

Hold for Radioanalytical

Analyst

Counting Information:

Detector: B-ASCP C-70% D-70% E-100% FOG 6-40%

File:

I-LEPS J-LEPS K-60% N-Nal TRACK X-Well

Analyst

96

Data Path:

Storage Path:

Y-Well

--- - --_' 2Y 711 ---

-Date-// In



WHC-SD-WM-DP-170, REV. 1

Battelle / Pacific Northwest Laboratories 16-FEB-1996 11:41:42.65
Analytical Chemistry Laboratory Gama Energy Analysis (GEA)

Sample Title: 96-2851 118.3AS.F TWS/Silvers X41903

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP_H0179.CNF;1

Analys. File: NDSCASF:SST.asf

Effic. File : DKA200:[USER.SCUSR.EFF]EF-H20 T2M.7_4T
Library File: nd sc_lib:common.nlb eF1djS*LOC4L.Q.- 2

Backgnd File: DKA200:(USER.SCUSR.ARCHIVE]BKGH.CNF;14 - 12-JAN-1996 20:47:59

Acquisition time :
Sample (EOI) time:
Elapsed live time:
Elapsed real time:

Peak Search Sens.:
Eng. Tol. (FWHM) :
Errors propagated:
Abundance limit :

14-FEB-1996 13:01:27
14-FEB-1996 13:01:26
0 00:15:00.00
0 00:15:36.68 3.9%

5.00000
0.75
Yes
70.00

Sample-quantity: 1.72622E-02 g
Sample geometry: P3-GSV-10ML-W

Half life ratio:
Systematic Erro:
WTM error limit:

8.00
1.30
3.00

Analyses by PEAK V16.6
WTMEAN V1.8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uci/g %Error Status
CS-137 661.66 85.20* 4.274E-01 3.793E+01 3.793. OK

Final Mean for 1 Valid Peaks 3.793E+01+/- 5.142E-01 ( 1.36%)

Flag: "*- Keyline

NID V3.2



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-2851 118.3A

Page . 2
Acquisition date ; 14-FEB-1996 13:01:27

It Energy

0 661.47

Area FWHM Channel Left

79392 1.78 1751.61 1739

Pw %Err

24 0.4

Fit Nuclides Activity
uCi/g

CS-137 37.9

Minimum Detectable Activity Report

MDA
(uCi/g)

1.0420E-01
1.4146E-02
5.5516E-03
5.9973E-02
6.8628E-02
3.9478E-01
9.2510E-01
2.4030E-01
4.1702E-02
4.4816E-02
7.1012E-02
2.9727E-01
2.2344E-02
1.3748E-02
1.464SE-01
7. 1311E-01
1.0229E-01
8.6062E-02
9. 2689E-01
2.0859E-01

Bckgnd
SumNuclide

K-40
FE-59
CO-60
SR-85
RU-103
RU-106
CD-109
SB-125
CS-134
CE-139
CE-141
CE-144
EU-152
EU-154
EU-155
HG-203
TH-228
U-235
U-238
AM-241

11.
8.
3.

1356.
1591.

460.
1526.
2655.

531.
2196.
2199.
2115.

2.
2.

1752.
1475.
2297.
3205.

5.
1236.

Energy
(keV)

1460.83
1099.25
1332.50
514.00
497.05
621.92

88.03
427.88
604.72
165.85
145.44
133.54

1408.01
1274.44
105.31
72.87

238.58
185.74

1001.00
59.54

1303



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Gamma-Spectroscopy .... PNL-ALO-450

Custoner : TWRS/STIVFRS Date Received : 02/ 14/ 96 Work order : K41903 ARF(SDW) : ASR ?785

A.L.. No. : 6-2851 Description : 118 3AH F

Pipet No:.

Pipet checks are recorded on labsheets by pipet number

Data Path: Direct to customer

Storage Path:

&'/74'3)

At!

Hold for Radioanalytical

Direct to A.L.O.

Analyst

Counting Information:

Detector: B-ASCP C-70% D-70% E-100% FOG G-40% I-LEPS J-LEPS K-60% N-Nal TRACK X-Well Y-Well

Analyst A 6\

- -a-'

96

449421' Date

Fi zp:



WHC-SD-WM-DP-170, REV.1

Battelle / Pacific Northwest Laboratories
Analytical Chemistry Laboratory

1dVrZs:- z I f[7 ,
16-FEB-1996 11:41:59.08

Gamma Energy Analysis (GEA)

Sample Title: 96-2851DUP 118.3AH.F Duplicate TWRS/Silvers X41903

Config. File: DKA200: USER.SCUSR.ARCHIVE]SMP_H0180.CNF;1
Analys. File: NDSCASF:SST.aef

Effic. File : DKA200:[USER.SCUSR.EFF]-FP-SS21W-
Library File: ndsclib:common.nlb EfA 3 3 qSwDP\(mu

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKGH.CNF;14 12-JAN-1996 20:47:59

Acquisition time :
Sample (E0I) time:
Elapsed live time:
Elapsed real time:

Peak Search Sens.:
Eng. Tol. (FKHM) :
Errors propagated:
Abundance limit :

14-FEB-1996 13:28:56
14-FEB-1996 13:28:56
0 00:15:00.00
0 00:15:36.88 3.9%

5.00000
0.75
Yes
70.00

Sample quantity: 1.62628E-02 g
Sample geometry: P3-GSV-10ML-W

Half life ratio:
Systematic Erro:
WTM error limit:

8.00
1.30
3.00

Analyses by : PEAK V16.6
WTMEAN Vl.8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uCi/g %Error Status
CS-137 661.66 85.20* 4.274E-01 3.785E+01 3.785E+ . OK

Final Mean for 1 Valid Peaks- 3.785E+01+/- 5.143E-01 ( 1.36%)

Flag: "*" = Keyline

JCj

NID V3.2



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-2851DUP 118 Acquisition date :

Page : 2
14-FEB-1996 13:28:56

It Energy

0 661.47

Area FWHM Channel Left

74633 1.81 1751.62 1739

Pw %Err

24 0.4

Fit Nuclides Activity
uci/g

CS-137 37.8

Minimum Detectable Activity Report

1MA
(uCi/g)

8.1974E-02
1.1870E-02
6.8044E-03
6.2917E-02
7.2907E-02
4. 0477E-01
9.5996E-01
2.4360E-01
4.2047E-02
4.6458E-02
7.3006E-02
3. 0621E-01
1. 6771E-02
1.9807E-02
1.5055E-01
7. 1519E-01
1.0492E-01
8.8100E-02
7.4461E-01
2.1612E-01

Bckgnd
SumNuclide

K-40
FE-59
CO-60
SR-85
RU-103
RU-106
CD-109
SB-125
CS-134
CE-139
CE-141
CE-144
EU-152
EU-154
EU-155
HG-203
TH-228
U-235
U-238
AM-241

6.
5.
4.

1324.
1594.

429.
1459.
2421.

480.
2095.
2063.
1991.

1.
4.

1643.
1316.
2145.
2980.

3.
1177.

Energy
(kev)

1460.83
1099.25
1332.50

514.00
497.05
621.92
88.03

427.88
604.72
165.85
145.44
133.54

1408.01
1274.44
105.31
72.87

238.58
185.74

1001.00
59.54
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Pacific Northwest Laboratory

Gamma-Spectroscopy ..... PNL-ALO-450

Custoier : TWRS/SlIVFRS Date Received : 02/ 14/ 96 Work order : K41903 ARF(SOW) : ASR ?785

A.L.O. No. : 96-2BSIDUP Description : I1A SAH F DUPLICATF

Pipet Nos.

OF --- J(V-- v3 ---

Pipet checks are recorded on labsheets by pipet number

Data Path: Direct to customer

Storage Path: Direct to A.L.O.

Analyst

Hold for Radloanalytical

2

Counting Information:

Detector: B-ASCP C-70% 0-70% E-100% FOG G-40% 9 I-LEPS J-LEPS K-60% N-Nal TRACK X-Well

File: 4i
5suk. t5 Pc-

I - z , 2 ; 8

Analyst a

96

flat.

Y-Well

.Date 4
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WHC-SD-WM-DP-170, REV. 1

DATE TO QC: 03/19/96

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - Total Beta

Data Package/Report - BX-112

Project No. - 22762

ACL Numbers - 96-2617, 96-2618, 96-2619

I

PNL A lity Representative Date

31-a cR/q 6

1373



Table 3.3: Tank 241 -BX-1 12 Cores 118,119 Total Beta, Sr-90, and Uranium Results

CORE ID

PROCESS BLANK

118.COMP.F

118.COMP.F DUP
RPD

119.COMP.F
119.COMP.F DUP

RPD

MID

FIELD BLANK

FIELD BLANK DUP

RPD

LAB BLANK

LAB STANDARD

SAMPLE SPIKE

Total Beta
uCilg

4.26E-02

6.97E+01

.B6E +01

1.6%

6.33E +01

6.41E+01

1.3%

7.63E+00

7.50E+00

.1.7%

<2.2E-3

105%

88%

Error

36%

4%

4%

4%
4%

3%

3%

Sr-90
uCi/g

<3.6E-2

5.68E +00
4.92E +00

14.3%

9.69E +00
7.62E+00

23.9%

2.10

7.86E-01
7.15E-01

9.5%

<1.7E-2

81%

99%

+/-% Uranium
Error ug/g

<3.6E+O

9% 9.79E+02

9% 1.05E-+ 03
7.0%

8% 1.09E-+03
8% 1.01E+03

7.6%

14% <8.3E-1

14% <4.6E-1

<2.0E-2

101%

H

ALO #

96-2617

96-2617

96-2617-DUP

96-2618
96-2618-CUP

96-2619

96-2619-DUP

Error

7%

7%

7%
7%

0

cb

M.
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Pacific Northwest Laboratory

Total Beta ...... PNL-ALO-430 & 431

Customer : TWRS

A.L.O, No. 96-2617B

Date Received 3/ 11/ 96

Description : PROCESS BLANK

Work order : ARF(SOW) : ASR 2785 (2889)

--- .22530 ... > 100.00000 .... .09944

Dilution Factor - 4.4635E+03

Instrument I P.B.C. - 2 | d/c SrY90 1.8900 I

Date |
Total counts I
Count time

ikg C/M
8kg cnt time

3 / 14 / 96 1
388
10 I

27.590
100

Calculation and Results

Activity Uncertainty.t

dpm/g 9.46E+04 35.8

uCi/g 4.26E-02

MDA

4.98E+04

2.20E-02

Data Entry by .. ..

Calculation and Analytical Data Sheet Reviewed by

_Date _(4) 9( .

Date

96123

OF

1.43%

Total Beta
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Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : TWRS Date Received : DI/ I/ .6 Work order ARF(SOW) : ASR 2785 (?889)

A.L.O. No. : G-2617R Description : PROCMSS BlANK

Pipet Nos.:

DF

Pipet checks are corded on labsheets

f/a,

by pipet number

Analyst

Instrument I P.B.C. - d/c SrY90 1

I I ~jAi~il7,

tooI

Analyst
li~

96

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

~Y7G

ZV-4921Z
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Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : TWRS Date Received 3/ 11/ 96 Work order : ARF(SW) : ASR 2785 (2889)

A.L.O. No. 96-2617

-.-. .21180 -.- 100.00000 ----

Description : 118.COMP.F

.09944 -+-> .99492 ---. .09944

Dilution Factor - 5.2253E+04

Instrument I P.B.C. - 2 1 d/c SrY90 1.8900 1

Date I
Total counts I
Count time
Bkg C/M [
Bkg cnt time [

3 / 14 / 96 1
15934 I

10
27.590

100 |

Calculation and Results

Activity Uncertainty.j

dpm/g 1.55E+08

uCi/g 6.97E+01

3.6

HDA

5.71E+05

2.57E.01

Data Entry by R-onc Date ____

Calculation and Analytical Data Sheet Reviewed by Date 3/ I

137

96123

DF

+/ - 2,01Z

Total Beta

-
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Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : TWRS Date Received : 03/ 11/ 64 Work order :A1.2J/? ARF(SDW) : ASR 277Z (?Beg)

A.L.O. No. 96-2617 Description : 118 COMP F

pe,.r

+}----

Pipet Nos.:

DF -> /a0(
C-,

Pipet checks are recorded on labsheets by pipet number

Analyst 4 Date

Instrument I P.B.C. - &_._ d/c SrY90 1

|_____ LOI_ 34

|~ 00L

Analyst

96

Date
Total counts
Count time

Bkg C/M
Bkg ent time
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Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : TWRS Date Received 3/ 11/ 96 Work order : ARR(S0W) : ASR 2785 (2889)

A.L.O. No. 96-2617D

---- .23880 *--> 100.00

Description : 118.COHP.F DUPLICATE

000 .--- .09944 -+.-> .99492 -.-- .09944

Dilution Factor - 4.6345E+04 +- 2.01

Instrument I P.B.C. - 2 | d/c SrY90 1.8900 |

Date
Total counts |
Count time |
Bkg C/N |
Bkg cnt time

3 / 14 / 96 |
17668 |

10 |
27.590 |

100 |

Calculation and Results

Activity Uncertainty.%

Total Beta dpm/g 1.52E+08

uCi/g 6.86E+01

3.5

MDA

5.06E+05

2.28E-01

Data Entry by Date '2 L4 Iqt..

Calculation and Analytical Data Sheet Reviewed by Z -k% rn.CC 4 Date 3 /17- 4

96123

DF



WHC-SD-WM-DP-170, REV 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : TWRS Date Received : 03/ 'i/ SS Work order ARF(SOW) : ASR ?7R; (?889)

A.L. .No. : 6-26170 Description : 118 COMP F DUPLICATF

Pipet Nos.:

DF cc e r on l t b ip n

Pipet checks are recorded an labsheets by pipet number

4> .?YV9-

Analyst

Instrument I P.B.C. - -__ d/c SrY9O 1.j

I__

_al 59
I C:

Analyst

1380

96

Kr

'C)

I
t

natm //e

Date
Total counts
Count time

8kg C/M
Bkg ent time

k - Le.., - l
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Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

ustomer : TWRS Date Rec

.L.O. No. 96-2618 Descrip

..-. .21260 -.> 100.00000 ....

eived

tion

3/ 11/ 96 Work order ARF(SOW) : ASR 2785 (2

119.COMP.F

.09944 -+.> .99492 ..-- .09944

Dilution Factor - 5.2056E+04 +/-

Instrument

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

P.B.C. - 2

3 / 14 / 96
14565

10
27.590

100

Calculation and Results

Activity Uncertainty.%

dpm/g 1.41E+08 3.6

uCi/g 6.33E+01

d/c SrY90 1.8900 1

HDA

5.69E+05

2.56E-01

Data Entry by i \xz.c q- Date __S \4._1_ q

Calculation and Analytical Data Sheet Reviewed by 9 Date 3

C

A

DF

96123

889)

2.DOl

Total Beta
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Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : TWRS Date Received : / 11./ H Work order :/ ARF(SDW) : AIR ?775 I?89)

A.L.D. No. 96-2618 Description : jIg COMP F

Pipet Nos.: , /t

099 '-"I

Pipet checks are recorded on labsheets by pipet number

Analyst - Date

Instrument I P.B.C. - d/c SrY90 1

Date
Total counts
Count time

Bkg C/M
Bkg cnt time

| KT 59
| _ _ OO

Analyst-W )49

all

96



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

96123

Customer : TMS Date Received 3/ 11/ 96 Work order ARF(SOW) : ASR 2785 (2889)

A.L.O. No. 96-2618D Description : 119.COMP.F DUPLICATE

DF .--- .26070 --- > 100.00000 -.-- .09944 -+-> .99492 ..-- .09944

Dilution Factor - 4.2452E+04 +/.

Instrument

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

P.B.C. - 2

3 / 14 / 96
18001

10
27.590

100

Calculation and Results

Activity Uncertainty.%

dpm/g 1.42E+08 3.5

uCi/g 6.41E+01

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

2. DIX

d/c SrY90 1.8900

MDA

4.64E+05

2.09E-01

\________-__ Date 2

It9~~4 ate___

1383

Total Beta
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Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : TVS Date Received : 3 11IL5 Work order t ARF(SDW) A';R V5 (7889)

A.L.O. No. : fi-7618D Description : 119 COMP F DUPIICATF

Pipet Nos.:

OF -- 0

er

96

.r- V

-0 --

Pipet checks are recorded on labsheets by pipet number

Analyst Date _____

Instrument I P.B.C. - s2I d/c SrY9D 1.8

Date
Total counts
Count time

Bkg C/H
Bkg cnt time

Lww| JAJ5S I|

Analyst \ I 12..)\Q.- kS 2414 1 q
0

-

Analyst
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Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : TWRS

A.L.0. No. 96-02619

DF .-.- .49715

Date Received 2/ 7/ 96 Work order ARF(SOW) : ASR 2785

Description : FIELD BLANK.F

Dilution Factor - 2.0115E+00 +/-

Instrument

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

P.B.C. - 2

3 / 14 / 96
100543

10
27.590

100

1.0OX

d/c SrY90 1.8900 |

Calculation and Results

Activity Uncert

al Beta dpm/ml 3.81E+04

uCi/ml 1.72E-02

Data Entry by.

Calculation and Analytical Data Sheet Reviewed by

ainty.,

2.8

NDA

2.20E+01

9.90E -06

I.za-ng - Date 35 4l9

_____________ Date 311 V.6

j -7p 5

96096

Tot



WHC-SD-WM-DP-170, REV 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : TWRS Date Received : 02/ 071 6 Work order :/n3i/c ARF(SDW) ; ASR ?78S

A.L. .No. S6-OEiq Description : FIELD BLANK F

Pipet Nos.

DF

p r-.L

Pipet checks are recorded on labsheets by pipet number

Analyst

Instrument I P.B.C. -- d/c SrY90

I____

|~~~ .__Ial.n

Aralyst

96

Date
Total counts
Count time
Bkg C/M
8kg crt time

-- a I 1

13SG

-- -

_Date* L'

R./") 6



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : - W

A.L.O. No. 96-02619 DUP

Date Received

Description

0/ 0/ 0 Work order : ARF(SOW) :

OF - -- .49715

Dilution Factor - 2.0115E+00

Instrument I P.B.C. - 2 1 d/c SrY90 1.8900 1

Date
Total counts
Count time
6kg C/M
Bkg cnt time

3 / 14 / 96 I
98924

10
27.590

100 |

Calculation and Results

Activity Uncertainty.j

dpm/ml 3.75E+04 2.8

MDA

2.20E+01

uCi/ml 1.69E-02

Data Entry by_

Calculation and Analytical Data Sheet Reviewed by

9.90E-06

_Date______

_Date

96125

+/ - 1. DO%

Total Beta

vin, -



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : TVRS Date Received : 0?/ D7/ 96

A.L.O. No. : 9-D61 '"0 ascription : FIELD BLANK.

Work order : "d3'7 ARF(SO) : ASR 2785

, .2
Pipet Nos.:

D F-

Pipet checks are recorded on labsheets by pipet number

Analyst -DateY

Instrument I P.B.C. - - d/c SrY90 1

Date
Total counts
Count time
8kg C/M
Bkg cnt time

J____ 9|

Analyst

96

-- -
- -

-



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Date Received 0/ 0/ 0

A.L.O. No. 96-2619 + STh Description :

Work order : N 9 F(SOW) :

E.C eC. 8 c[

.--. .09944 ---> 10.00000 ---- .09944

Dilution Factor - 1.0113E+03 +/-

Instrument I P.B.C. - 2

Date
Total counts |
Count time
Bkg C/N |
Bkg cnt time

3 / 14 / 96 1
116725

10
27.590

100

I d/c SrY90 1.8900 |

- 3\
&4

E9

3, Ir.E3 )

3C. G Ff-Calculation and Results

Activity Uncertainty.t MDA

dpm/ml 2.23E+07

uCi/ml 1.00E+01

Data Entry by : t 7 o.cn -

Calculation and Analytical Data Sheet Reviewed by

Date . 4. 9Cc

_Date

Customer: -- uRC

96125

DF

1. 73

Total Beta 3.1 1.1OE+04

4.98E-03



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory 96

Total Beta......PNL-ALO-430 & 431

Customer : TWRS Date Received : 0Q1 071 96 Work order ________ ARF(SDW) : ASR 2785

A.L.. No. 96-02619 Description : FIFLD RANK F

Pipet Nos.

OF

104, f/ S- ,f 0

_ -S

Pipet checks are recorded on labsheets by pipet number

Analyst

Instrument I P.B.C. -- _I d/c SrY9O 1.

_____ I

I_ __ ,D .
| |tool

Analyst

13-90

Date

Date
Total counts
Count time
Skg C/M
Bkg ont time

:



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Date Received 2/ 7/ 96 Work order : K41903 ARF(SOW) : ASR 2785

A.L.O. No. STD-2785 Description : a ,

---- .09944 --- > 10.00000 ---- .09944

Dilution Factor - 1.0113E+03

Instrument I P.B.C. - 2 1 d/c SrY90 1.8900 1

Date |
Total counts
Count time
Bkg C/M |
Bkg cnt time

3 / 14 / 96 |
20297 |

10 |
27.590 |

100 |

Calculation and Results

Activity Uncertainty.%

dpm/ml 3.83E+06 3.3

uCi/ml 1.72E+00

(0 O 1/
MDA

1.10E+04

4.98E-03

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

_Date 31E

_Date /& '?

1j941

Customer : TWRS

96095

DF

+/. 1.73Z

Total Beta
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Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : WRS Date Received : 03/ 11/ 96 Work order :/lj/7' ARF(SOV) : ASR ?7 5 2889)

A.L.D. No. B LK-2785 Description

Pipet Nos.:

DF -- --- --- ---- -

Pipet checks are recorded on labsheets by pipet number

Analyst

96

_Date_____0_

Instrument I P.B.C. - | d/c SrY9O 1

Date
Total counts
Count time
Bk; C/M
Bkg cnt time

If__._/ 1/AI3
I _-1

| I I
__ W2~I hJ
IO

Analyst U 'bIJ ~ 19-

1-1:

I-

VCam -
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THIS PAGE WAS INTENTIONALLY LEFT BLANK
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DATE TO QC: 03/20/96

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - Sr-90

Data Package/Report - BX-112

Project No. - 22762

ACL Numbers - 96-2617, 96-2618, 96-2619

PNL Quality Representative

/c/6gti

Date

3/-251 46-

4 () 'TA~



'-wan

Table 3.3: Tank 241 -BX-1 12 Cores 118,119 Total Beta, Sr-90, and Uranium Results

CORE ID

PROCESS BLANK

118.COMP.F

118.COMP.F DUP
RPO

119.COMP.F
119.COMP.F DUP
RPD

Total Beta +/-% Sr-90 +/-% Uranium +/-%
uCi/g Error uCi/g Error ug/g Error

4.20E-02 36% <3.6E-2

6.97E +01 4% 5.68E +00 9%
6.86E401 4% 4.92E+00 9%

1.6%

6.33E +01
6.41 E + 01

1.3%

4%

4%/.

MD

FIELD BLANK

FIELD BLANK DUP

RPD

LAB BLANK

7.63E +00 3%

7.50E+00 3%

1.7%

<2.2E-3

14.3%

9.69E+ 00
7.621+00

23.9%

8%
8%

<3.6E+ 0

9.79E +02 7%

1.05E +03
7.0%

7%

1.09E+03 7%
1.01 E+03 7%

7.6%

2.10

7.86E-01 14% <8.3E-1

7.15E-01 14% <4.6E-1

9.5%

<1.7E-2 <2.OE-2

LAB STANDARD

SAMPLE SPIKE

ALO #

96-2617

H
U
C.

96-2617

96-2617-CUP

96-2618
96-2618-DUP

96-2619

96-2619-DUP

0

Cp
Ma

M

105%

88%

81%

99%

101%

IV
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Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

Customer : TWRS

A.L.O. No. 96-2617B

Date Received 3/ 11/ 96

Description : PROCESS BLANK

Work order : ARF(SOW) : ASR 2785 (2889)

.22530 -.. > 100.00000 .- .49715 --- > 10.00000 ---- .99492

Dilution Factor - 8.9735E+03 +/. 1.81Z

Analysts Historical Yield .9800 +/- 7.0%

To (separation) 3 / 15 / 96 PST 10 30

Instrument I P.B.C. 1 I P.B.C 1 I
d/c Y-90 | 1.7900 | 1.7900 1

Date
Time(PST)
Total counts
Count time
Bkg C/M
Bkg cnt time

3 / 15 / 96
13 : 40

305
10

30.050
100

3 / 18 / 96
8 : 40

317
10

30.040
100

Calculation and Results

Activity Uncertainty.X

.dpm/g 3.98E+04

uCi/g 1.79E-02

827.1

HDA'

7.83E+04

3.53E-02

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

_Date _ IJ\ 1(c

_Date ;

1.3:3

96123

OF

F
I

Strontium-90

T Treme ..
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Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

Customer ; TWPS Date Received : 03/ 11/1 .. Work order : -31" ARF(SDW) : ASR .785 (B889)

A.L.D. No. : 9-26178 Description : PROCFSS RIANK

Pipet Nos.:

DF ---

Pipet checks are recorded on labsheets by pipet number

96

/xt

. 9n

Std LRS BNW Page(s) No.

Standard card ID 9(/ -2 Blank card ID

Analyst - / Date

To (separation) 9 J/ff2/ PST. :2

Instrument P.B.C. - d/c Y-90 .

Date _(- 1
Time(PST) );) " .: a .o A :-4-o I
Total counts [ Ja C17
Count time t . ,)

Bkg C/M O ._2i.r

Bkg cnt time C-) [c

Analyst 1t.43A - . 5/1
At- -2tH

-
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Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

Customer : TWRS

A.L.O. No. 96-2617

Date Received 3/ 11/ 96

Description : 118.COMP.F

Work order : ARF(SOW) : ASR 2785 (2889)

---- .21180 --- > 100.00000 .--- .49715 --- > 10.00000 ---- .99492

Dilution Factor - 9.5455E+03 +/. 1.81%

Analysts Historical Yield .9800 +/- 7.0%

To (separation) 3 / 15 / 96 PST 10 : 30

Instrument I P.B.C. - 1 I P.B.C - 1 I
d/c Y-90 1 1.7900 f 1.7900 |

Date
Time(PST)
Total counts
Count time
Bkg C/M
Bkg ent time

3 / 15 / 96
13 : 50

7654
10

30.050
100

3 / 18 / 96
8 : 50

11252
10

30.040
100

Calculation and Results

Activity Uncertainty.

dpm/g 1.26E+07

uCi/g 5.68E+00

Data Entry by LoTs.e p - _Date I 1%[SG

Calculation and Analytical Data Sheet Reviewed by

23:4

96123

DF

Strontium-90 8.2

MDA

8.34E+04

3.76E-02

ry gglll, ~Date ?lr?
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Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431 7C.;;3

Customer : TWRS Date Received : ia/ I1/ 96 Work order f7JS /f ARF(SOW) : ASR ?785 (2889)

A.L.O. No. 46-2817 Description : C18OCQMPF

Pipet Nos.: -Yap

DF 71 , 4 oVZ5_ 4  /0

Pipet checks are recorded on labsheets by pipet number

Std LRB BNW Page(s) No.

iyfV

.-. P

Standard card ID - & /7 31 Blank card ID ______/_____

Analyst - _316-Date 115/5

To (separation) .9J.4/ F_ PST L': 3 D

Instrument | P.B.C. - d/c Y-90 

Date
Time(PST)
Total counts

Count time

Bkg C/M
Bkg cnt time

l I-o
Ig, _ ._

Analyst .. !Z

r2 ,- 9

96



WHC-SD-WM-DP- 170, REV. 1

Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

Customer : TWRS Date Received 3/ 11/ 96 Work order : ARF(SOW) : ASR 2785 (2889)

A.L.0. No. 96-2617D

-- - - .23880 - --> 100.00000 ----

Description : 118.CCIP.F DUPLICATE

.49715 -.-> 10.00000 ---- .99492

Dilution Factor - 8.4662E+03 +/. 1.811

Analysts Historical Yield .9800 +/ 7.0t

To (separation) 3 / 15 / 96 PST 10 30

Instrument I P.B.C. - 2 1 P.E.C - 2
d/c Y-90 1 1.8400 1 1.8400

Date
Time(PST)
Total counts
Count time
Bkg C/M
Bkg cnt time

3 / 15 / 96
13 : 51

6585
10

28.120
100

3 / 18 / 96
8 : 50

9998
10

28.160
100

Calculation and Results

Activity Uncertainty,%

dpm/g 1.09E+07

uCi/g 4.92E+00

Data Entry by k kZOn- -

Calculation and Analytical Data Sheet Reviewed by

_Date_ & L9M.

Date 3 9C

2 '

96123

DF

Strontium-90 8.3

MDA

7. 16E+04

3.23E-02

--



WHC-SD-WM-DP-1 70, REV. 1

Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

Customer : TWS Date Received : 03/ 11/ 96 Work order .,2/ 5 ARF(SOW) : ASR 278 [? B9)

A.L.D. No. 9 -2617D Description : 119 COMP F DUPI ICATF

Pipet Nos.: /Y

OF -- -1 C

Pipet checks are recorded on labsheets by pipet number

Std - LRB BNW Page(s) No._

Standard card ID rc-~~~ 3

96

--- )

Blank card ID -2 '

Analyst r Date _1151

To (separation) J L PST : '

Instrument P.S.C. - L___ d/c Y-90 I 

Date
Time(PST)
Total counts
Count time

Bkg C/M
Bkg cnt time I I C> I 00

Analyst j



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

Customer : TWRS

A.L.0. No. 96-2618

Date Received 3/ 11/ 96

Description : 119.COMP.F

Work order : ARF(SCW) : ASR 2785 (2889)

.-.- .21260 --- > 100.00000 ...- .49715 ---> 10.00000 .... .99492

Dilution Factor - 9.5096E+03 +/- 1.81%

Analysts Historical Yield .9800 / 7.0%

To (separation) 3 / 15 / 96 PST 10 : 30

Instrument I P.B.C. 1 I P.B.C 1 |
d/c Y-90 | 1.7900 1 1.7900 |

Date |
Time(PST) |
Total counts
Count time |
Bkg C/M I
Bkg cnt time

3 / 15 /
14 :

11945
10

30.050
100

96 |
0I

Calculation and Results

Activity Uncertainty.%

dpm/g 2.15E+07

uCi/g 9.69E+00

8.0

3 / 18 / 96
9 : 0

18092
10

30.040
100

MDA

8.32E+04

3.75E -02

Data Entry by I lon.-g -

Calculation and Analytical Data Sheet Reviewed by

_Date -1 19

0L tYLA..t.t Date______

2Co5

96123

DF

Strontium-90

-
- -



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

Customer : TWRS Date Received : 3/ 11L AA Work order :L 13/75ARF(SW) : ASR 2795 (2889)

A.L.O. No. : 962618 Description : 1IQ COMP F

Pipet Nos.:

DF --- -e
---

1A-i

Pipet checks are recorded on labsheets by pipet number

Std - LRS BNW Page(s) No.

Standard card ID 'Thi 3 Blank card ID

Analyst Date

To (separation) Jj/:- PST-/530

Instrument P.B.C. - L-1 d/c Y-9D i.a1 l

Date |f___/ | / I
Time(PST) i 6r: C 9 : 00
Total counts I~ I cI
Count time I tLo L
Bkg C/H I..OS I.
Bkg cnt time | I Ina

Analyst 7j- ->Aq

T1en
h(1t ; 9(

2Q 06

96



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

96123

Customer : TWRS Date Received 3/ 11/ 96 Work order ARF(S0W) : ASR 2785 (2889)

A.L.O. No. 96-2618D Description : 119.COMP.F DUPLICATE

DF ---. .26070 ---> 100.00000 ---- .49715 --- > 10.00000 --- .99492

To (separation)

Instrument I
d/c Y-90

Date I
Time(PST)
Total counts |
Count time
Bkg C/M |
Bkg cnt time

Dilution Factor -

Analysts Historical Yield

3 / 15 / 96 PST 10 30

P.B.C. 2 1 P.B.C 2
1.8400 1 1.8400

3 / 15 / 96 1 3 / 18 /t
14 : 2 9 : 1

10943 I 16703
10 I 10

28.120 | 28.160
100 | 100

7.7550E+03 +/- 1.81Z

.9800 +/. 7.0%

Calculation and Results

Activity Uncertainty.Z

1.69E+07 8.0

7.62E+00

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

T -0h. ao Date 5 3

i ~~~ Date3/r2

Strontium-90 dpm/g

uCi /g

MDA

6.57E+04

2.96E-02

-

--



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431 5c

Customer : TWRS Date Received : 03/ 11/ 6 Work order 4231T5 ARF(SDW) : ASR ?7 S 889)

A.L.D. No. 96-26180 Description : 119 COMP F DUP ICATE

Pipet Nos.:

DF --- (c..

C)

-7/,
-A-;,

Pipet checks are recorded on labsheets by pipet number

Std LRB BNW Page(s) No.

Standard card 10 Blank card ID 5C/J23

Analyst -Date

To (separation) L~jL 5(- PST~t4.9

Instrument j P.B.C. - .. k. d/c Y-90 1

Date
Time(PST)
Total counts
Count time
Bkg C/M
Bkg cnt time

I- I 1 3 I
\C) 1

A. ._IG _
___\____

Analyst / T2?.n -( IS C.c,

W 9Gt&1

2203

96

r(, Ip 3

-



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

Customer : TWRS

A.L.0. No. 96-02619

Date Received 2/ 7/ 96

Description : FIELD BLANK.F

Work order : ARF(SOW) : ASR 2785

- .49715 --- > 10.00000 .-- .99492

Dilution Factor - 2.0217E+01 +/. 1.50%

Analysts Historical Yield .9800 +/ 7.0:

To (separation) 3 / 15 / 96 PST 10 30

Instrument P.B.C. - 1 I P.B.C - 1 I
d/c Y-90 1.7900 | 1.7900 1

Date
Time(PST)
Total counts
Count time
Bkg C/H
Bkg cnt time I

3 / 15 / 96
14 : 10

974
10

30.050
100

3 / 18 / 96
9 : 11

1501
10

30.040
100

Calculation and Results

Activity Uncertainty,%

Strontium-90 dpm/ml 3.93E+03

uCi/ml 1.77

AV 0 * MAV 0 .-|5

13.5

E-03

ceI 9

Data Entry by \

Calculation and Analytical Data Sheet Reviewed by

MDA

1.77E+02

7.98E-05

Date 99G

Date_3/1f1(

20 03

96096

DF



WHC-SD-WM-DP-1 70, REV. 1

Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

Customer : TVRS Date Received : 0?/ 07/ 96 Work order :i3=2/25ARF(SOW) : ASR 2785

A.L. . No. : 96-0619 Description : FIFID ANK F

Pipet Nos.: /Y,/

DF -----

Pipet checks are recorded on labsheets by pipet number

Std LRB BNW Page(s) No.

Standard card 10 9i/n3 3

Analyst

Blank card ID

~/ /2

To (separation)_$j 5 PST_ :

Instrument P.B.C. - i d/c Y-90 1.1

Date
Time(PST)
Total counts
Count time
Bkg C/M
Bkg cnt time

ft '.3

-Date

| 14. : 10 Ci0 : It |
S 9-74 q- C I I

Lg)' 10 |

S 1.00 1 t1A

Analyst . - - 6 1
I v t ,o

20L

96

f 33

- -



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

Customer : Date Rec

A.L.O. No. 96-026190UP Descrip

DF .... .49715 --- > 10.00000 ....

eived 0/ 0/ 0

tion

Work order : \95-ARF(SOW) A S

.99492

To (separation)

Instrument |
d/c Y-90 |

Date |
Time(PST) |
Total counts
Count time
Bkg C/H I
Bkg cnt time I

Dilution Factor -

Analysts Historical Yield

3 / 15 / 96 PST 10 30

P.B.C. 2 | P.B.C - 2
1.8400 | 1.8400

3 / 15 / 96 3 / 18/9
14 : 12 9:

947 | 1412
10 | 10

28.120 | 28.160
100 | 100

2.0217E+01 +/- 1.73

.9800 +/- 7.OX

Calculation and Results

Activity Uncertainty.% MOA

Strontium-90 dpn/ml 3.57E+03 13.6 1.72E+02

uCi/ml 1.61E-03 7.75E-05

[3-i 0 Data Entry by T D c 0ate 3JA&L

Calculation and Analytical Data Sheet Reviewed by Date 3 r/f 6

96129



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

Customer : TWRS Date Received : .?/07/ 96 Work order A7 P /1 ARF(SDW) : ASR ?785

A.L. . No. : 96--?61 . Description : FIELD BLANK F

Pipet Nos.: 9 SC

-> /0DF

R-'/

--

Pipet checks are recorded on labsheets by pipet number

Std LRB BNW Page(s) No.

Standard card ID _ _ Blank card ID 59, -AS

Analyst ;t. c Date__/__

To (separation) LJ.j2 ( PST 3<D

Instrument P.B.C. d/c Y-90

Date
Time(PST)
Total counts

Count time
Bkg C/M
Bkg cnt time

L4
Q A4 M : 7

a -. I arW . (:, 1
I&0 I |00 1

Analyst cA. 3 9C,
Liz Z, 19 ( 9r%

-2 r

96

- - --

- -



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

Customer : TWRS Date Received 2/ 7/ 96 Work order : K41903 ARF(SOW) : ASR 2785

A.L.0. No. BLK-2785

-- - - .99492 .- > 10.00000 --..

Description :

.99492

Dilution Factor - 1.0102E+01 +/. 1.50%

Analysts Historical Yield .9800 +/- 7.OX

To (separation) 3 / 15 / 96 PST 10 30

Instrument I P.B.C. 2 I P.B.C - 2
d/c Y-90 | 1.8400 I 1.8400

Date I
Time(PST) I
Total counts
Count time
Bkg C/M I
Bkg cnt time I

3 / 15 / 96
13 : 29

337
10

28.120
100

3 / 18 / 96
8 : 27

296
10

28.160
100

Calculation and Results

Activity Uncertainty. X MDA

dpm/ml -1.57E+02

uCi/ml -7.09E-05

254.2 8.51E+01

3-84E-05 - ( I,7u&-i ~
JA$

Data Entry by T hIn % -

Calculation and Analytical Data Sheet Reviewed by Date? 7/Y/'76

2c:3

96095

Strontium-90

_Date I

ev



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

Customer : TWRS Date Received : 03/ Il/ 95

A.L.. No. : RIK-?7R5 Description

?7//

Work order (S/ ARF(SOW) : ASR ?7BS (2889)

L,/-s0

f/, V7

DF --.

Pipet checks are recorded on labsheets by pipet number

Std_ LRB BNW - Page(s) No.

Standard card ID 61t,; 3 Blank card 10

Analyst <,-,, Date

To (separation) / PST __O:mi'

Instrument I P.B.C. - .2... d/c Y-90 1.S

Date
Time(PST)
Total counts
Count time
Bkg C/M
Bkg ent time

-jL -7

SIn>

Analyst 1 r t L X

-F -1 '4t+ -

-
~ .L ~

96

Pipet Nos.



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

96095

Customer : TWRS Date Received 2/ 7/ 96 Work order K41903 ARF(SOW) : ASR 2785

A.L.O. No. STD-2785 Description : C T 2. -

-- -- .09944 --- > 10.00000 --- .09944

To (separation)

Instrument |
d/c Y-90 |

Date
Time(PST) I
Total counts
Count time I
Bkg C/M |
Bkg cnt time |

Dilution Factor -

Analysts Historical Yield

3 / 15 / 96 PST 10 30

P.B.C. 1 I P.B.C - 1
1.7900 | 1.7900

3 / 15 / 96| 3 / 18
13 : 29 8 : 2E

8337 12398
10 10

30.050 30.040
100 | 100

1.0113E+03 +/- 1.73X

1.0000 +/- 6.0%

Calculation and Results

Activity Uncertainty.t

1.47E+06 7.3

6.64E-01

Data Entry by_

Calculation and Analytical Data Sheet Reviewed by

.DateA3i!%

_Date

L Iy -Ii.

DF

Strontium-90 dpm/ml

uCi/ml

'cP~ -~

HDA

8.63E+03

3.89E-03

g \ /

-
- -

-
-

T- - ..e .



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431 C P

Customer : TWRS Date Received : 03/ 11 /i Work order ARF(SOW) : ASR ?78S f7889)

A.L.O. No. : STO-2785 Description : .. /f i ,'D - ?

Pipet Nos. /'?

Pipet checks are recorded on labsheets by pipet number

Std_______ _ LRB BNW Page(s) No.

Standard card ID %-', 1,3

-V/ go-

Blank card ID

Analyst -1/1-1

To (separation). ! / PST_/_:

Instrument P.B.C. - d/c Y-90 1.

Date
Time(PST)
Total counts
Count time
Bkg C/M
Bkg cnt time

I 10 10

I to DC _/

96

/ 22' nA+t.

Analyst AAA ) 2- i-\C

-



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

Customer : Date Received 0/ 0/ 0 Work order :

A.L.O. No. 5TD+96-26178 Description : t.,9 .CR? E Q do

-... .09944 .--> 10.00000 ---- .09944

Dilution Factor - 1.0113E+03 +/. 1.501

Analysts Historical Yield .9800 +/- 7.OX

To (separation) 3 / 15 / 96 PST 10 30

Instrument I P.B.C. 2 I P.B.C - 2
d/c Y-90 | 1.8400 | 1.8400

Date |
Time(PST) |
Total counts I
Count time |
Bkg C/H |
Bkg cnt time I

3 / 15 / 96
13 : 41

9476
10

28.120
100

IE G

-3.9 /S.9- E S= 4.44E,
*7&E3-

3 / 18 / 96
8 : 40

14237
10

28.160
100

Calculation and Results

Activity Uncertainty.% MDA

dpm/ml 1.82E+06

uCi/ml 8.18E-01

Data Entry by CtoxiqQ- Date 31 ltlqr

Calculation and Analytical Data Sheet Reviewed by _Date / f /

4*) 'i.>1

4

96128

ARF(SOW) :

Strontium-90 8.0 8.54E+03

3.85E-03

-

- -
-

..



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Strontium-90......PNL-ALO-433 & 431

Customer : TWRS Date Received : 01/ 11/ q6

A.L.D. No. 9-2178 Description : PROMFSS LIANK

Work order 1.i/95 ARF(SOW) : ASR ?785 889)

) IIP c// ,-, Y VJ tY

Pipet Nos.;

Pipet checks are recorded on labsheets by pipet number

Std '' - 7 LRS BNW 5? Page(s) No. ' 5

Standard card 10 q& /,1)3 Blank card ID

Analyst Date V/.t/

To (separation)L 3 J 5/ -'(, PST /0: 3 C

Instrument P.B.C. - dl: Y-S .

Date
Time(PST)
Total counts
Count time
Skg C/M
Bkg cnt time

1- 15 '2 1 3 7

. s2 | \a I
| r2 .g L| I
| k | \OO

Analyst L I(a 2 .-% 'fcg[ k
-T U - z I kr-19i

28

96

7.. 1,93
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WHC-SD-WM-DP-170, REV. I

THIS PAGE WAS INTENTIONALLY LEFT BLANK
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WHC-SD-WM-DP-170, REV. 1

DATE TO QC: 03/20/96

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - Uranium

Data Package/Report - BX-112

Project No. - 22762

ACL Numbers - 96-2617, 96-2618, 96-2619

PNL A uality Representative

2221,Z

Date

31gy~q (

4-



Table 3.3: Tank 241 -BX-1 12 Cores 118,119 Total Beta, Sr-90, and Uranium Results

CORE ID

PROCESS BLANK

118.COMP.F

118.COMP.F DUP
RPD

119.COMP.F
119.COMP.F DUP

RPD

Total Beta +/-% Sr-90 +/-% Uranium +/-%
uCi/g Error uCi/g Error ug/g Error

4.26E-02 36% <3.GE-2

6.97E+01
6.86E + 01

1.6%

6.33E+01
6.41 E+01

1.3%

4%

4%

4%

4%

MD

5.68E+00

4.92E+00
14.3%

9.691E+00
7.62 E + 00

23.9%

9%
9%

8%
8%

<3.GE + 0

9.79E+ 02

1.05E1 03
7.0%

1.09E 03
1.01E+ 03

7.6%

7%

7%

7%
7%

2.10

FIELD BLANK

FIELD BLANK DUP

RPD

LAB BLANK

7.63E+00
7.501E+00

1.7%

<2.2 E-3

3%

3%

7.86E-01

7.15E-01

9.5%

<1.7E-2

14% <8.3E-1

14% <4.6E-1

<2.OE-2

LAB STANDARD

SAMPLE SPIKE

105% 81%

88% 99%

ALO #

96-2617

96-2617

96-2617-DUP

96-2618
96-261 8-DUPC-

96-2619
96-2619-DUP

-4
CD

101%



WHC-SD-WM-DP-170, REV. I

Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : TWRS

A.L.O. No. 96-2617B

Date Received 3/ 1/ 96

Description : PROCESS BLANK

Work order : ARF(SOW) : ASR 2785 (2889)

.--- .22530 -.> 100.00000 .... .05001

Dilution Factor - 8.8753E+03 +/.

Instrument j U Laser I

Working Std. Conc.

Vol. of Working Std.
Reading 1 I
Reading 2 [

.09960 ug/mlj

.01976 |

.12500 1

.11800 I

I Mass Spec. I

U-234 (Mass f)l
U-235 (Mass f)j
U-236 (Mass f)I
U-238 (Mass f)l

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

UncertaintiesConceTu u2 n

Total uranium -3.12E-01 23.

Less than

3.56E-03

Data Entry by Viz -k.%c 1

Calculation and Analytical Data Sheet Reviewed by

Ak Date 1 ! I R (.

_Date L4s/?6

2C

96123

DF

1.43X



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Uranium Laser......PNL-ALO-445 04- /d; -3

Customer : TWRS Date Received : 03/ I1/ L. Work order }23-3.Y/ IARF(SDW) : ASR 2785 0889)

A.L.O. No. 9-26178 Description : PROCESS BLANK

Pipet Nos.:

OF -1- /00 ..-- <-

Pipet checks are recorded on labsheets by pipet number

Working Std ACL-0029 Page(s) No.

Standard card ID c,; 3 Blank card ID F6i /

Equipment I U Laser

Working Std. Conc. I - ug/ML

Vol. of Working Std.j
Reading 1 -. --
Reading 2 / 4

U-234
U-235
U-236
U-238

(mass
(Mass
(Mass
(Mass

I Mass Spec.1

%) [-
%) 1-
E)|
El)I

Analyst 6ate.&Q9 r,

22%;L,

96

. -



WHC-SD-WM-DP-170, REV.1

Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : TWRS

A.L.O. No. 96-2617

Date Received 3/ 1/ 96

Description : 118.CC(P.F

Work order : ARF(SOW) : ASR 2785 (2889)

.--- .21180 ---> 100.00000 ..-- .09944 -+-> .99492 -.- .01976

Dilution Factor - 2.6296E+05 +/-

Instrument I U Laser I

Working Std. Conc. I

Vol. of Working Std. I
Reading 1 I
Reading 2 |

I Mass Spec. I

.09960 ug/ml[

.01976

.36500

.55800 1

U-234 (Mass f)I
U-235 (Mass f)I
U-236 (Mass f)|
U-238 (Mass f)J

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties

Total uranium 9.79E-01 V/ 7.

Less than
mg/g

1.92E.02

Data Entry by k (_..

Calculation and Analytical Data Sheet Reviewed by

Date- 1 S%

Date

A.. ~.

96123

DF

2.651



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Uranium Laser...... PNL-ALO-445
/ ' 3

Customer : TWRS Date Received : 03/ Il/ 96 Work order :/17/ 'ARF(SOW) : ASR 2775 f?889)

A.L.O. No. 96-2617 Description : 118 COMP.F

Pipet Nos.:

DF --

'O 
t,/,,

-- -vy .7cZ

Pipet checks are recorded on labsheets by pipet number

Working Std / - ACL-0029 Page(s) No. /0

Standard card ID 9'sg .3 Blank card ID

Equipment I U Laser I

Working Std. Conc.I -7C ug/mLl

Vol. of Working Std.I
Reading 1 I3(
Reading 2 .c J

U-234
U-235
U-235
U-238

(Mass
(Mass
(Mass
(mass

I Mass Spec.|

%)| |-
El| I
E)l
El[ I

Analyst - 0

2'Zr

96

w5

C9I-

Cc~ ,~3

-- -



WHC-SD-WM-DP-170, REV1

Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : TWRS Date Received 3/ 11/ 96 Work order : ARF(SOW) : ASR 2785 (2889)

A.L.0. No. 96-2617D

...- .23880 --- > 100.00

Description : 118.COMP.F DUPLICATE

000 ---- .09944 -+-> .99492 ..-- .01976

Dilution Factor - 2.3323E+05 +/-

Instrument I U Laser I M Mass Spec. I

Working Std. Conc.

Vol. of Working Std. |
Reading 1 I
Reading 2 1

.09960 ug/ml|

.01976

.41000

.59000 |

U-234 (Mass f)I
U-235 (Mass f)j
U-236 (Mass f)[
U-238 (Mass 01|

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties
mg/g -

Total uranium 1.05E+00 7.

Less than
mg/g

1.61E-02

Data Entry by t mA -

Calculation and Analytical Data Sheet Reviewed by ___Date 3

A.. 0104

96123

OF

2.65t

UDate__ I$ kS 9 (-



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Uranium Laser......PNL-ALO-445
276 /.; 3

Customer : TWRS Date Received : 03/ 11/L Work order :o/9./ 2 ARF(SOW) : ASR 2785 (?889)

A.L.O. No. : R-R21D Description : 11 COMP F DUPU1CATF

Pipet Nos.:

OF -

f.'3
n--

Pipet checks are recorded on labsheets by pipet number

Working Std C ACL-0029 Page(s) No. 0

Standard card ID '744 /) 3 Blank card ID

Equipment I U Laser I

Working Std. Conc.I,0 ug/mL

Vol. of Working Std.I 1
Reading I I I
Reading 2 1 '

U-234
U-235
U-236
U-238

(Mass
(Mass
(Mass
(Mass

M Mass Spec.j

%) 1-
%)|El|
El[ I

Analyst - Date

96

37, 1:

- .
- -



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : TWRS

A.L.O. No. 96-2618

Date Received 3/ 11/ 96

Description : 119.COMP.F

Work order : ARF(SOW) : ASR 2785 (2889)

-- - - .21260 -*- > 100.00000 .... .09944 -+-> .99492 - .01976

Dilution Factor - 2.6197E+05 +/.

Instrument I U Laser I

Working Std. Conc. I

Vol. of Working Std. I
Reading 1
Reading 2 |

.09960 ug/mll

.01976 I

.39000 |

.57500 I

I Mass Spec. I

U-234 (Mass f)l
U-235 (Mass f)|
U-236 (Mass f)I
U-238 (Mass f)i

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties

Total uranium 1.09E+00 7.

Less than
mT/g

1.86E-02

Data Entry by - TkR- ,nr - ( Date £

Calculation and Analytical Data Sheet Reviewed by r it .- Date

ZCZO9

96123

DF

2.651



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Uranium Laser......PNL-ALO-445

96

/ /L-3

Customer : TWRS Date Received : 031ll/ 96 Work order 0>12-/5/ARF(SW) : ASR 2785 f?889)

A.L.O. No. 96-2618 Description : l1 CflMPF

Pipet Nos.:

DF

ftp?'
a25qd~.

-9
Pipet checks are recorded on labsheets by pipet number

Working Std t'' ACL-D029 Page(s) No. /0

Standard card ID 7C,-/,k 3

Equipment I U Laser I

Working Std. Conc..c'99c. ug/mLl

Vol. of Working Std.
Reading I
Reading 2

| o I
U-234
U-235
U-235
U-238

(Mass

(Mass
(Mass
(Mass

Mass Spec.j

1l
%) 1
%) 1
%) 1

Blank card ID

Analyst Dat

C-



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : TWRS Date Received 3/ 11/ 96 Work order : ARF(SW) : ASR 2785 (2889)

A.L.O. No. 96-2618D

..-- .26070 ---> 100.00

Description : 119.COMP.F DUPLICATE

000 ---- .09944 -+-> .99492 .... .01976

Dilution Factor - 2.1363E+05 +/-

Instrument I U Laser I

Working Std. Conc.

Vol. of Working Std. |
Reading 1 |
Reading 2 I

2.65Z

M Mass Spec. I

.09960 ug/mlj

.01976 |

.44500 |

.63000 I

U-234 (Mass
U-235 (Mass
U-236 (Mass
U-238 (Mass

f)
f)|
f)|
f)|

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration
mg/g

Total uranium 1.01E+00

Uncertainties
x

7.

Less than
13E0

1.38E-02

Data Entry by l I .o.. .rn - (S Date 3 I

Calculation and Analytical Data Sheet Reviewed by Date

9'2w.-

96123

DF



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Uranium Laser......PNL-ALO-445

96

C' -, 

Customer : TWRS Date Received : 03/ 11/ 96 Work order J:1AL/?ZARF(SOW) : ASR 2775 -2889)

A.L.O. No. 95-2818D Description :119 CDMP F DUPI CATE

Pipet Nos.: i'S W/, - 9/S

Pipet checks are recorded an labsheets by pipet number

Working Std ACL-0029 Page(s) No.

Standard card 10 TGr. .3 Blank card ID 9q2 -

Equipment U Laser I

Working Std. Conc.| ug/ml

Vol. of Working Std.I I
Reading 1
Reading 2

U-234
U-235
U-236
U-238

(Mass
(Mass
(Mass
(Mass

Mass Spec.j

%) 1
%)[

%) [-

Analyst Date

', tA.



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : TWRS Date Received 2/ 7/ 96 Work order : ARF(SOW) : ASR 2785

A.L.O. No. 96-02619 Description : FIELD BLANK.F

---- .05001

Dilution Factor - 1.9996E+01 ./

Instrument I U Laser I

Working Std. Conc.

Vol. of Working Std. I
Reading 1 I
Reading 2 |

.09960 ug/mli

.01976 I

.56000 I

.44000 1

1.00%

| Mass Spec. I

U-234 (Mass
U-235 (Mass
U-236 (Mass
U-238 (Mass

f)|
f)|
f)|
f)|

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration
mg/ml

Uncertainties

Total uranium -1.84E-04 6.

Less than
mg/ml

* 1.87E-06 / X
A v

Data Entry by P-,q- _Date I I 9

Calculation and Analytical Data Sheet Reviewed by A zZ tDate_3

96096

DF

Th$5~9I

-
-



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Uranium Laser......PNL-ALO-445

Customer : TWRS Date Received : 0?/ Z 7/ 96 Work order - 2/? ARF(DW) : ASR 2765

A.L.O. No. : 96-0?19 Description : FILD BlANK F

Fipet Nos. p'/S
DF 6 C --- ---

Pipet checks are recorded on labsheets by pipet number

Working Std ACL-0029

Standard card ID

Page(s) No- /0

;,V 3

Equipment I U Laser I

Working Std. Conc.| ,a2c ug/mLI

Vol. of Working Std.I ci 7L'
Reading 1 |
Reading 2 .1

Analyst

I Mass Spec.

U-234 (Mass %)I
U-235 (Mass %)]
U-236 (Mass %)I
U-238 (Mass %)I

~1

) r~ A
4. t '-a

96

7,- 3

Blank card ID F(_t /S1

Date



WHC-SD-WM-DP-70, 
REV 1

Pacific Northwest Laboratory

Uranium Laser ....... PNL-ALO-445

Customer : 7

A.L.O. No. 96-02619 DUP

Date Received

Description

0/ 0/ 0 Work order :

.--- .05001

Dilution Factor - 1.9996E+01 +/-

Instrument I U Laser I

Working Std. Conc. I

Vol. of Working Std.
Reading 1
Reading 2 1

.09960 ug/ml|

.01976 |

.58000 |

.78000 I

M Mass Spec. I

U-234 (Mass f)j
U-235 (Mass f)j
U-236 (Mass f)I
U-238 (Mass f)l

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties
mg/ml _ _

Total uranium 1.14E-04 I/ 5.

Less than
mq/ml 

V

1.04E-06

A
1

Data Entry by_ \___ \______\_- _

Calculation and Analytical Data Sheet Reviewed by

Date 111 __

Date ______

Z ~
~ C,

96125

DF

1.00X

-S -



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Uranium Laser......PNL-ALO-445

Customer : TWS Date Received : 0?/ 07/ 96 Work order : ARF(SDW) : ASR 2785

A.L.O, No. : 96-02619 escription : FIELD BlANK F r -

Pipet Nos.:

OF . t)-A

Pipet checks are recorded on labsheets by pipet number

Working Std ACL-0029

Standard card ID

Page(s) No. rC2

94-j 3. 2

Equipment I U Laser I

Working Std. Conc.] .O ug/mLj

Vol. of Working Std.
Reading 1
Reading 2 f f 1

U-234
U-235
U-235
U-238

(Mass
(Mass
(Mass
(Mass

I Mass Spec.1

%) I
%) I
%) I
%) 11

Analyst 4 a Date aL/// I

96

Blank card ID '/-g 3



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : TWRS

A.L.O. No. BLK-2785

Date Received

Description

2/ 7/ 96 Work order : K41903 ARF(SOW) : ASR 2785

---- 5.00000

Dilution Factor - 2.0D00E-01 +/. 1.00%

Instrument I U Laser I

Working Std. Conc. I

Vol. of Working Std. I
Reading 1 |
Reading 2 |

.09960 ug/mli

.01976 |

.00000 |

.19800 1

Calculation and Results

Concentration
mQ/ml

Total uranium 0.ODE+00

Uncertainties
x

101.

Data Entry by

U-234 (Mass f)]
U-235 (Mass f)
U-236 (Mass f)
U-238 (Mass f)|

Less than
mQ/ml t

4.42ED08

\tc~no rDa

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

2e_3

Calculation and Analytical Data Sheet Reviewed by AA& ___ Date

r) r~ -,

- -. te I

96095

DF

I Mass Spec. I

- -

-



WHC-SD-WM-DP-170, REV 1

Pacific Northwest Laboratory

Uranium Laser......PNL-ALO-445 /;L 3

Customer : TWRS Date Received : 03/ 11/ 6 Work order QL2126/ 2 ARF(SOW) : ASR 2785 (2889)

A.L.D. No. BIK-2785 Description :

Pipet Nos.

DF --- --- --- --- --- --- ---

Pipet checks are recorded on labsheets by pipet number

Working Std ACL-0029 Page(s) No. /i

Standard card ID 96,33 Blank card I0 9ss S

Equipment I U Laser I

Working Std. Conc. -''Y( ug/mLl

Vol. of Working Std.
Reading 1
Reading 2

| [
I 'nS L.a o

U-234 (Mass

U-235 (Mass
U-235 (Mass
U-238 (Mass

I Mass Spec.1

%) 1-
%)I
El)I
El)I

Analyst 6 - -1Date

222- 3a

96



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : TWRS

A.L.0. No. STO-2785

Date Received

Description

2/ 7/ 96 Work order : K41903 ARF(SOW) : ASR 2785

- 100k U U
..... .... .... .. .t -- - - - - - - - - - - - - - - - - -

.--- .01976

Dilution Factor - 5.0607E+01 +/.

Instrument I U Laser I

Working Std. Conc. I

Vol. of Working Std. I
Reading 1 I
Reading 2 |

.09960 ug/ml|

.01976 |

.19500 |

.38800 1

U-234 (Mass f)I
U-235 (Mass 0I
U-236 (Mass f)l
U-238 (Mass 01

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties Less than
mg/mi % mg/mi

Total uranium 1.01E-04 12. 5.41E-06

Data Entry by 7 -l1.. c -

Calculation and Analytical Data Sheet Reviewed by_

_Date_1S9c.

_Date

96095

DF

2.OOX

| Mass Spec. I

c)\ Jo0



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Uranium Laser ...... PNL-ALO-445

96

-r43/a

Customer : TWRS Date Received : 01/ 11/ 9 Work order :4t98/ 71ARF(SW) : ASR 27 12889)

A.L.O. No. : STD-?785 Description : 10 - I.. J/f/- ' Cc, -00: r P '

Pipet Nos.:

DF -

*3

-f

Pipet checks are recorded on labsheets by pipet number

Working Std ACL-0029 Page(s) No.

Standard card ID

Equipment U Laser I

Working Std. Conc.I,O 9  ug/mIL.

Vol. of Working Std.I 0/9 4 7
Reading 1 1 / [. /r5

Reading 2 1 - 17 1..3 r<5

U-234
U-235
U-236
U-238

(Mass
(Mass
(Mass
(Mass

I Mass Spec.

%)]
%)]
%)
XII)

Analyst ), 4 1J Date X/5/'Mr

7 946 jn

;c.vztty Ao,'&" 0 ~ l&/?O-4y%
-I

JiJ.;2? 6ze-aYE.

2t0

i c, -; 3 Blank card ID 6&,- 3

-
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Ludlum-1 Control Chart

A
A A A A A

-A A~ A

AA
A4 t,

Aw

1/1/96 2/20/96 4/10/96 5/30/96 7/19/96 9/7/96 10/27/96 12/16/96

4I-'6w04

A 3/1f 4

10200

10000

9800

9600

9400

0
a

Iv

(p
9

§
I

51p V



WHC-SD-WM-DP-170, REV. 1

BNWSf275 page /_-

Ludlum-1 WB76863

High Voltage 2.30

T1350 NBS Calibration Summary

24.90pL 3321 ± 35.4 d/m

24.92pL 3324 ± 35.5 d/m

HEDL-N-3219
page 3

X2 = 3322.5 ± 25.067 d/m

Observed Counts:

X6 = 1404.407 ± 17.8045 c/m

Calculation:

3322.5 t 25.067 d/m + 1404.407 + 17.8045 c/m = d4

2365767 ± 0.034902 = 0.4227 41-- 1.48%

Reviewed 3. & date .2//1/93

.. . a



_ BA TTEL LEA/iT HWESr I ALPHA COUNTER DATA SHEET
SAMPLE I. L Aul( 1 ~ A , Ysg ",b6 I

r c GV _ __ _A INTL-) _T -- - _._//
DATEA I.Tflct CONu. OlSI"TEGtA I

014 NATZ C . no / f OM Y H ASAMPILE 'NT -___________ GOEISt E _~ T ,

IO TCLI or1 /T X R x~ -- D-C il

AAL /vi /.f2. fL7r

/3/M~~4( /vg1/3hs

___ _Z /_ 7, J t __4_

+ IWI) ____/_

___/// /_/_/- /__%__Is

2

-4
-.4

--/39 7 __-|/3JL2
/39/f

-I9i
/Jt4

___-

-- S

It

Li

:k:l
9i

m

_&928__j361A



Ludlum-1 HV Plateau

-S

.n

co

8.5 I 1 I
210 230 250 270

[-

-I

-.

-

lj

0

m

High Volloge

13.5

13

12.5

12

11.5

IN)

0

(0
-u
C

0
r

It,

r
2
0

U

11

I-' 10.5

10

9.5

N9

170 190



Is

... SArrrL CiNPrHWEsr
r

ALPHA COUNTER DATA SHEET

S A MPL E 1W MAR S

OUmITED By

AOUNTED CY

DATE INT. (MIN) OrCO14ULFI 14LCADI NGO LFNT IIA;-TCE con,.j N G MET RATE GEOMETRY TQ5 RAE
SAMPLE INST. - s_ c Co."... G ET RATEGEMET

NUMO ER No. TSAL Or.N N/R C n x cR jC

2-0 +D305

0J_ - _2/ l I
p.2.7 _ _

t-tf0 // _ _ ffi _ _ _ __ >_ _

QoOD ? _-+

.6) _ _ _ _ _ _ _ _ _ _ _ ilL 11 _ _ _ _ _ _ _ _ _+

_ _ _ _ _ _ _ _ _ _ _ _ _ _ 4/ 5 t _ _ _ _ _ _ _ _ __+

+

I.

-Th

C

-p
--.c-i



I H .. ArTELLrJ r rHWs r-
SAL PHA COUNTER DATA SHEET

SAMPLE R.A/-

COUNTED DY

CAE OTAIG AL I1.L0."ED CoINC. G E RT EOER DI SI'4TEG A-
-ATENT. (M IN.) lcoorDIp UIZEA&ING COUNTS *ATE Conn. eGn NET RATE GEOMETRY TIN At

SAMPLE I.ST. SA _ oN'lS RT ORN I At

NUMUER NO. R N/T C a XfRl 04C %

44/1 /l /( j __ _ r_ v

471

--- - _7 -___ _ __ _ _

+

3/z7 jj+9 -k

973
+

+

.4

H-
vi

'4.'
(2

S
9
C,,9

C
-p
-k

-4
0

ZIJm
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Luidluim-2 Contrnl Clhat

-

& A

+ | | | . I I | I I I I I I I I I

7/19/96 9/7/96 10/27/96

0
en)

12/16/96

m

3/wtr<

4-'
C

0
C)
a)
S
C

0
r

9850

9750

9650

9550

9450

9350

9250

9150

U,4

p1

1/1/96 2/20/96 4/10/96 5/30/96



WHC-SD-WM-DP-170, REV. 1

-J

-H

24.90u1 R4 1394.725 c/M

X4 1396.425 c/m

2( 1395.575 c/m

3321 d/m T7 1395.575 c/m = 2.379664
d/c = 0.420227

24.92ul X4 1374.075 c/m

24 1367.650 c/m

Xa 1370.8625 c/m

3324 d/m

I -4

-l

-J

1370.8625 c/m = 2.424750
d/c = 0.412413

2 = 0.416320

K-. 2 -
I.

K- K--
7

a l

d Toan~Yde0 1,~ I IC---------------

em ~'rfl
I-

7- -

Ludlum-2 WA94744 (L-2J

T1350 NBS Calibration Summary

24.90ul 3321 + 35 d/m
24.92ul 3324 + 35 d/m

kt..

Ent

Dis

-!:.

tre

1-ed

2

7]

- - -- - - -

- - -- --

- - -- - --- ---

_

_



I' ' I I.............I I I I I I I I I I I I I I I I I I I I I I I I I I I I IIi~~~~~~ c I- r dJiAH4J-
lii 1I I I J111 k-& VA J -L4

BATTELLE-NORTHWEST ALPHA COUNTER DATA SHEET
RICHLANO. WASHINGTON

SAMPLE - REMARKS

SUOMITTED BY

COUNTED OY

DATE TOTAL RECORDED COIt4C. DI SINTEORA
11NT. (MI4N.) RECCORDOER READING CONSRAE ~ fOD NET RATE GEOMETRY TION RATE

SAMPLE INST. COCTALET CONN.A E

NUMER 51 NO. T +SnCAfE C x R- R -- iC %

A) +311-

(j) + 13?7:1 _*134

+ ,3, 0 1 -1m

+

+

N
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LUDLUM 3
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Ludlum-3 Control Chart

A
a A ~A - &

AA

-
A

I .-

5/30/96 7/19/96

/A/

342

10500

10400

10300

10200

10100

9900

C

a
C-,
4)
S
C
i

c/i

1/1/96 2/20/96 4/10/96 9/7/96

r

0
0/

10/27/96 12/16/96



ATTELLE- rH WEST
ALPHA COUNTER DATA SHEET _ -I

SAMP.LE

su6211e Sep

LOUNTED fly

^T NT. (MIN.) IIECOIOEiI RE ADING COUNTS lTE C.I.R.. O0f NEY RATE GEOMETRY T A--
SAMPLE INST. TI___RATE_

NUMUER NO. T SCALE 0r =N/T C a X 1R - U+C

1t21,il 5 --/' 3 /* o __ __ -----

-4-/ 3 -

4'2

4 ///t

4 / Ha l4

1 /-f~+

-I _______ ______

+

-1

I)
C;
CO (Il



WHC-SD-WM-DP-170, REV. 1

BNW £23R4 page lff -2 ,/ -O

Ludlum-3 WA82316

High Voltage 3.00

T1350.NBS Calibration Summary

24.9OpL 3321 ± 35.4 d/m

24.92pL 3324 ± 35.5 d/m I HEDL-N-3219
page 3

24.90pL X- 1460.7250 c/m

X- 1455.9250 c/m

X, 1458.3250 c/m 8.23 c/m

3321 d/m + 1458.3250 c/m - 2.2773

CA bs- 0.4391 ± 0.56%

24.92pL X. 1434.2000 c/m

X. 1440.6750 c/m

X, 1435.2375 c/m ± 7.51 c/m

3324 d/m + 1435.2375 c/m - 2.3160

- 0.4318 0.52%

X - 0.4355 0.76%

Reviewed

22Z.3

date qA' 2.d/



WHC-SD-WM-DP-170, REV. 1

LUDLUM 4
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Ludlum-4 Control Chart

10700

10500
A

A At A
10300 -A A At AA

10100

1/1/96 2/20/96 4/10/96 5/30/96 7/19/96 9/7/96 10/27/96 12/16/96

r

C)

m1

10900 -

0
C-)

CD



WHC-SD-WM-DP-170, REV. 1

BNW5 0235f page 2.15- 3 ;I0

Ludlum-4 WA82317

High Voltage 3.00

T1350 NBS Calibration Summary

24 .90pl 3321 ± 35.4 d/m

24.92pL 3324 t 35.5 d/m I HEDL-N-3219
page 3

24.9OpL X' 1456.3750 c/m

X, 1462.1750 c/m

X- 1459.2750 c/m 16.95 c/m

3321 d/m + 1459.2750 c/m = 2.2758

- 0.4394 + 1.16%

24.92pL 1- 1437.5750 c/m

X, 1443.9000 c/m

X- 1440.7375 c/m 15.56 c/m

3324 d/m + 1440.7375 c/m - 2.3072

bK- 0.4334 ± 1.08%

X - 0.4364 ± 1.58%

Reviewed J 9 date c7/a 5,/9

owr''



A ~TrELLEdVA RTI-WEST~''
ALPHA COUNTER DATA SHEET

SAMPLE

SUnMITTED Dy

COUNTED BY

DT T.(I. REODRBAIG TOt IAL IECOOEO COInC. D., 1SINTN A

SAMPLEOATE INT. (MN.) -EC nor tEA ING COUNTS "ATE COI1N. 000 NET "ATE GEOMETRY -c .A

NUMBER NO. T SCALE oFE N = N/T C B X=R-4C %

7A__ _ _ _ __ _ _____s-+ tL 11 _ _ _ _ _ __ _ _ _ _ _ _ _ _

a AA A___ __ 4_
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Ludlum-5 Control Chart

A A

-AA A AA A A A A AAA A A A A
AA A AA
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I I I I . .I I I I I I I I I + -I It -I
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-D12/16/96
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WHC-SD-WM-DP-170, REV. 1

BNWI9SJ3 page /JF- I okQ

Ludlum-5 WA82318

High Voltage 2.80-

T1350 NBS Calibration Summary

24.9OpL 3321 ± 35.4 d/m

24.92pL 3324 ± 35.5 d/m I HEDL-N-3219
page 3

24.90pL Xt 1403.6500 c/m

X, 1406.1750 c/m

7. 1404.9125 c/m 12.59 c/m

3321 d/m + 1404.9125 c/m - 2.3638

0.4230 ± 0.90%

24.92pL X' 1379.5000 c/m

X- 1384.2000 c/m

X- 1381.8500 c/m 12.31 c/m

3324 d/m + 1381.8500 c/m - 2.4055

* 0.4157 ± 0.89%

X, 0.4194 ± 1.27%

Reviewed date 7 --
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-.- BA TTELLE-/ OR THWEST ALPHA COUNTER DATA SHEET

SAMPLE 44 e-
SUDMITTED fy

COUNTED BY

DATE INT (MINL HECORDEDICDI COIF4C. OIsSNTrEflA-
SAMPLE ANST. CNT. (MiN.) MECOflEl FEADING COENs E CONR'N. SGD NET fBATE GEOMETItY -I.N "Al-

N.M"E NO.SCALE Or,
NUMOER tO T SAEO~ N T C 0 Xfl -94C '/

4

| 3+ 
/1 0 M

__L____ _ _ _+15

.L/ JZ _ _ _ _

+

4/3715

+ /423rd _ _ _ __ __ _

24-4131'4
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0
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Ludlum-6 Control Chart

A a AA A

A AA AA mA

- -

A

1/1/96 2/20/96 4/10/96 5/30/96 7/19/96 9/7/96 10/27/96 12/16/96
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WHC-SD-WM-DP-170, REV. 1

BNW.3S3 page _&_ -3- /c70

Ludlum-6 WA82319

High Voltage 2.70

T1350 NBS Calibration Summary

24 .9Op 3321 ± 35.4 d/m

24.92pL 3324 ± 35.5 d/m I HEDL-N-3219
page 3

24.90pL X, 1419.8250 c/m

1- 1412.7000 c/m

X. 1416.2625 c/m 14.10 c/m

3321 d/m + 1416.2625 c/m - 2.3449

- 0.4265 ± 1.00%

24.924L X. 1389.7000 c/m

X< 1389.0250 c/m

X- 1389.3625 c/m ± 15.83 c/m

3324 d/m + 1389.3625 c/m - 2.3925

- 0.4180 1.14%

X - 0.4222 1.52%

Reviewed date



.-- BArTEL T- HWEST-
ALPHA COUNTER DATA SHEET

/SAM)LE e /r -/ 4
-. SUOMITto DY

COUNTED BY

DATE INT. (M.) RECORDER NEADING COUNTS AT C .GO NET RATE GEOMETY TO IA

NUMBER , NO. T SCALE OF. N N/r C x R - +C %
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Ludlum-7 Control Chart

-A
A AA

AA AAA_ _ _ _ _ _ _

lA

A AA A

-

2/20/96 4/10/96 5/30/96 7/19/96 9/7/96 10/27/96
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m
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8200
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1/1/96

oLt$tn~



WHC-SD-WM-DP-170, REV. 1

Ludlum-7 WB76764

High Voltage 3.40

T1350 NBS Calibration Summary

24.90ML 3321 ± 35.4 d/m

24.92gL 3324 ± 35.5 d/m

HEDL-N-3219
page 3

X2 = 3322.5 ± 25.067 d/m

Observed Counts:

X32 = 1319.381 ± 16.5868 c/m

Calculation:

3322.5 ± 25.067 d/m + 1319.381 ± 16.5868 c/m = d/c

2.518226 ± 0.036922 = 0.3971 c/d ± 1.47%

Reviewed ' date -V L



WHC-SD-WM-DP-170, REV. 1

LUD7CALXLS

Ludlum-7 T-1350 Calibration Counts
Source: Pu-239 T-1350 7-20-79

10 minute counts

Date Source Id. Counts cpm
2/24/94 24.90pI - 1 13351 1335.1

1 13349 1334.9

2 13176 1317.6
2 13442 1344.2

3 13234 1323.4

3 13322 1332.2
4 13498 1349.8

4 13279 1327.9

24.92pl - 1 13019 1301.9

1 13233 1323.3

2 12860 1286.0

2 13056 1305.6

3 12982 1298.2

2/25/94 3 13151 1315.1

4 12964 1296.4

4 13149 1314.9

24 .90pl - 1 13249 1324.9

1 13325 1332.8

2 13106 1310.6
2 13127 1312.7

3 13150 1315.0

3 13310 1331.0
4 13382 1338.2

4 13369 1336.9

24.924l - 1 13238 1323.8

1 13211 1321.1

2 12833 1283.3

2 12977 1297.7

3 13405 1340.5

2/28/94 3 13187 1318.7
4 13216 1321.6

4 13049 1304.9

avg 32 - 1319.381 2 16.5868

A-$jt <' 4x44 ./r A
Analyst/datl 6''

Page 1

23 G



WHC-SD-WM-DP-170, REV. 1

LUD7CON.XLS

Ludlum-7 Control Chart Counts

Dale
2/10/94
2/10/94
2/10/94
2/11/94
2/11/94
2/11/94
2/14/94
2/14/94
2/14/94
2/15/94
2/15/94
2/15/94
2/16/94
2/16/94
2/17/94
2/17/94
2/17/94
2/18/94
2/18/94
2/18/94
2/22/94
2/23/94
2/24/94
2/25/94
2/28/94
3/1/94

3/2/94
3/3/94
3/4/94
3/7/94
3/8/94

. Avg 31
1 Sigma:
2 Sigma :
3 Sigma:

- .
8453.516
106.1058
214.4499
317.7754

Analyst/date

Page 1

,--I
Zv.

10 minute
Count

8591
8365
8492
8615
8558
8302
8492
8310
8610
8459
8559
8584
8324
8489
8315
8492
8470
8445
8655

8321
8571
8489

8463

8348
8317
8432
8350
8491
8472
8358

8320



Ludlum-7 High Voltage
2/2/94

HV
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400

Counts
3582
4882
5971
6793
7297
7857
7897
8372
8328
8301
8366
8445
8509
8480
8900
9363

11906

,46&ez

C,;
. I

Ludlum-7 HVvs Counts 2/2/94

12000

10000

8000

0000
0

4000

2000

0.

230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400

High Voltage

9)

m

7Z 96-

Page 1
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12500

12300
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Ludlum-8 Control Chart

A-A

An A A&

/A1 1 IA 4 M1 1 1At M

1/1/96 2/20/96 4/10/96 5/30/96 7/19/96 9/7/96 10/27/96 12/16/96
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WHC-SD-WM-DP-170, REV. 1

54273
BNW_ page

Ludlum-8 WA94743

High Voltage 3.30

T1350 NBS Calibration Summary

24.90pL 3321 ± 35.4 d/m

24.92pL 3324 ± 35.5 d/m

HEDL-N-3219
page 3

X2 = 3322.5 ± 25.067 d/m

Observed Counts:

= 1434.831 c/m ± 21.933 c/m

Calculation:

3322.5 ± 25.067 d/m + 1434.831 c/m ± 21.933 c/rn .

2.315603 ± 0.039474 = 0.4319 tC ± 1.70%

Reviewed o_ /

*~.r 9)

it/S 3r'/3

11j/,?/

date Al/UW' 3



WHC-SD-WM-DP-170, REV. 1

--- Ldum-S8
HV WA94743

180 367
190 1200
200 1789
210 2274
220 2551
230 2675
240 2807
250 2898
260 2838
270 2891
280 2975
290 3003
300 3034
310 3006
320 3070
330 3047
340 2963
350 2965
360 3031
370 3039
380 3045
390 2992
400 2978
410 3107
420 3246
430 3845
440 5123
450
460

Ludlum-9
WA94745

845
1550
1950
2400
2443
2600
2640
2777
2778
2904
2830
2794
2868
2943
2955
2821
2919
2865
2867
2895
2875
2854
2904
2989
3358
4538

Ludlum-10Ludlum-7
WA94746 VB76864

304 867
1151 1480
1747 1912
2093 2204
2445 2584
2622 2637
2724 2804
2924 2908
2860 2991
2844 2958
2988 3019
2931 2979
3005 3099
2995 3073
2892 3071
3080 3126
3093 3039
2982 3277
3037 3837
3028 4514
2958
3074
3046
3099
3463
4694

54273

/F ?,/

*1'

6
/ r

*6/

ii 9/9J



.AErrrLLnjfTrHwcsT-
ALPHA COUNTER DATA SHEET
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HV Plateau
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HV

A
/I vi9I

Cd 5

WHC-SD-WM-DP-170, REV
-- Ludlun-8 Ludltn-9 Ludlin-10Ludlum-7

WA94743 WA94745 WA94746 WB76864
180 367 845 304 867
190 1200 1550 1151 1480
200 1789 1950 1747 1912
210 2274 2400 2093 2204
220 2551 2443 2445 2584
230 2675 2600 2622 2637
240 2807 2640 2724 2804
250 2898 2777 2924 2908
260 2838 2778 2860 2991
270 2891 2904 2844 2958
280 2975 2830 2988 3019
290 3003 2794 2931 2979
300 3034 2868 3005 3099
310 3006 2943 2995 3073
320 3070 2955 2892 3071
330 3047 2821 3080 3126
340 2963 2919 3093 3039
350 2965 2865 2982 3277
360 3031 2867 3037 3837
370 3039 2895 3028 4514
380 3045 2875 2958
390 2992 2854 3074
400 2978 2904 3046
410 3107 2989 3099
420 3246 3358 3463
430 3845 4538 4694
440 5123
450
460

54273

lol o



WHC-SD-WM-DP-170, REV. 1
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- Ludlum-9 Control Chart

- -
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A A . i | | 1| . .
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WHC-SD-WM-DP-170, REV. 1

BNWjjtf page /3

Ludlum-9 WA94745

High Voltage 3.30

T1350 NBS Calibration Summary

24.90pL 3321 ± 35.4 d/m

24.92pL 3324 ± 35.5 d/m

HEDL-N-3219
page 3

X2= 3322.5 ± 25.067 d/m

Observed Counts:

Xj = 1422.719 c/m ± 15.587 c/m

Calculation:

3322.5 ± 25.067 d/m - 1422.719 c/m ± 15.587 c/m 4 4

2.335175 ± 0.031065 = 0.4282-d-/± 1.33% 59z! /

Reviewed 4k ./date - __

20-0



-- BA r-rzcrjvfo r~wwsr- ALPHA COUNTER DATA SHEET
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Ludlum-9 HV Plateau
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WHC-SD-WM-DP-170, REV. 1
- -Ludlu=-8

HV WA94743
180 367
190 1200
200 1789
210 2274
220 2551
230 2675
240 2807
250 2898
260 2838
270 2891
280 2975
290 3003
300 3034
310 3006
.320 3070
330 3047
340 2963
350 2965
360 3031
370 3039
380 3045
390 2992
400 2978
410 3107
420 3246
430 3845
440 5123
450
460

9,
~sLC

Ludlum-9
WA94745

845
1550
1950
2400
2443
2600
2640
2777
2778
2904
2830
2794
2868
2943
2955
2821
2919
2865
2867
2895
2875
2854
2904
2989
3358
4538

/-

Ludlu=-1DLudlum-7
WA94746 V376864

304 867
1151 1480
1747 1912
2093 2204
2445 2584
2622 2637
2724 2804
2924 2908
2860 2991
2844 2958
2988 3019
2931 2979
3005 3099
2995 3073
2892 3071
3080 3126
3093 3039
2982 3277
3037 3837
3028 4514
2958
3074
3046
3099
3463
4694

54273

907 .

; 11 j
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qi ~W13W'

Ludlum-1O Control Chart
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A AAA
A A
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A A | | | : ! |
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WHC-SD-WM-DP-170, REV. 1

BNW jZ page _2 fo/V3

Ludlum-10 WA94746

High Voltage 3.30

T1350 NBS Calibration Summary

24.9%pL 3321 + 35.4 d/m

24.92pL 3324 ± 35.5 d/m

X = 3322.5

HEDL-N-3219
page 3

+ 25.067 d/m

Observed Counts:

X = 1402.781 c/m ± 16.529 c/m

Calculation:

3322.5 ± 25.067 d/m + 1402.781 c/m ± 16.529 c/m z d

2.368509 ± 0.033139 0.4222 d/ ± 1.40% 3/A X

Reviewed _ ./ date _/__

2.jT7
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Ludlum- 10 HV Plateau
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WHC-SD-WM-DP-170, REV. 1

- Ludlum-8--Ludlum-9 4:d1=-10Ludlum-7--
lv WA94743 WA94745

180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460

367
1200
1789
2274
2551
2675
2807
2898
2838
2891
2975
3003
3034
3006
3070
3047
2963
2965
3031
3039
3045
2992
2978
3107
3246
3845
5123

845
1550
1950
2400
2443
2600
2640
2777
2778
2904
2830
2794
2868
2943
2955
2821
2919
2865
2867
2895
2875
2854
2904
2989
3358
4538

WA94746 WB76864
304 867

1151 1480
1747 1912
2093 2204
2445 2584
2622 2637
2724 2804
2924 2908
2860 2991
2844 2958
2988 3019
2931 2979
3005 3099
2995 3073
2892 3071
3080 3126
3093 3039
2982 3277
3037 3837
3028 4514
2958
3074
3046
3099
3463
4694

54273

/ft



WHC-SD-WM-DP-170, REV. 1

PROPORTIONAL BETA COUNTERS
(PBC)

USED FOR TOTAL BETA, SR-90
PBC 1
PBC 2

9



WHC-SD-WM-DP-170, REV. 1

PBC 1

.4-



P.B.C.-1 SrY-90 Control Chart
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"srY #W-80:
WHC-SD-WM-DP-170, REV. 1

"Y Calibration for P.B.C.-:

Volumetric dilution of "'Sr Standard #RS-11-9 [BNW52815 pages 145-146.]
"'Sr Standard #RS-11-9 is a gravimetric/volumetric dilution of Isotope products "'Sr
Standard 7090-4 lot 186-98-A-3 [BNW52626 pp 49, 50]. Half-life reference: Browne and
Firestone 1985.
W-80 adjusted for revised (Sr+Y)/Sr ratio at equilibrium:

(2.03847 x 10)(2.000255 new ratio/2.0000 used ratio)=2.03872 x 10 D 90Sr+"9 Y/m/ml on 8-1-91.

Assuming 100% "'Y recovery at ion exchange separation time:

"'Sr + 'Y decay to separation time = 8-1-91 -. 7-10-92 = 344 D = 0.94184 Y

(2.03872 x 10)E2-(n 2)( 9 4184) = 1.99256 x 05 D "Sr+"Y/m/ml 7-10-92

"'Y at separation time (all flasks)
(Sr+Y)/Sr = 2.000255
Sr+Y = 2.000255 Sr Y=2.000255Sr - Sr = 1.000255Sr

S 5,K
'Ir

Y/(Sr+Y)=(1.000255Sr)/(Sr+1.0002555Sr)=1.000255Sr/2.000255Sr = 0.5000637
'Y (all flasks) at separation for eacb flask

= (1.99256 x 10' D "'Sr+Y/m/ml)( 500 "Y)(0.50033mL std #W-80)/(10.ml flask vol)

= 4985.32277 D "Y/m/ml flask solution at separation

for flask 1: "'Y sep = 7/10/92 09:50:50
plate A counted 7/10/92 13:16:00, mid point = 13:16:00 + 10/2 = 13:21:00

7/10/92 09:50:50 - 13:21:00 = 3:30:10 = 3.50278 H

(4985.32277 D "Y/4i/ml)(E-(In2J 278)(0.99420mL)/2617.78c/m =

plate B counted 7/10/92 14:22:00, mid point = 14:22:00 + 10/2 = 14:27:00
7/10/92 09:50:50 -. 14:27:00 = 4:36:10 = 4.60278 H

(4985.32277 D 9Y/m/ml)(E-(in2 27 8)(0.99420mL)/2614.38c/m =

1.82298 d/c

1.80377 d/c

for flask 2: "Y sep = 7/10/92 09:49:55
plate A counted 7/10/92 13:27:00, mid point

7/10/92 09:49:55 - 13:32:00 = 3:42:05
= 13:27:00 + 10/2 = 13:32:00

= 3.70139 H

(4985.32277 D 90Y/m/ml)(E- 7 )(0.99465mL)/2679.88c/ =

plate B counted 7/10/92 14:11:00, mid point 14:11:00 + 10/2 = 14:16:00
7/10/92 09:49:55 -. 14:16:00 = 4:26:05 = 4.43472 H

(4985.32277 D "'Y/m/ml)(E-n .4 7 2 )(0.99465mL)/2656.58c/m =

1.77772 d/c

1.77915 d/c
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for flask 3: 'Y sep = 7/10/92 09:51:40
plate A counted 7/10/92 13:38:00, mid point = 13:38:00 + 10/2 = 13:43:00

7/10/92 09:51:40 - 13:43:00 = 3:51:20 = 3.85556 H

(4985.32277 D Y/m/m)(E(n2)(3.5556)(0.994796mL)/2667.98c/m = 1.78294 d/c

plate B counted 7/10/92 14:33:00, mid point = 14:33:00 + 10/2 = 14:38:00
7/10/92 09:51:40 - 14:38:00 = 4:46:20 = 4.77222 H

(4985.32277 D "Y/m/ml)(Ef 4.1722 21 )0.994796mL)/2653.48c/m = 1.77500 d/c

for flask 4: 'Y sep = 7/10/92 09:52:15
plate A counted 7/10/92 13:49:00, mid point = 13:49:00 + 10/2 = 13:54:00

7/10/92 09:52:15 - 13:54:00 = 4:01:45 = 4.02917 H

(4985.32277 D 'Y/m/ml)(E 1 641 .1 2 7)0.99891mL)/2664.48c/m =

plate B counted 7/10/92 14:44:00, mid point = 14:44:00 + 10/2 = 14:49:00
7/10/92 09:52:15 - 14:49:00 = 4:56:45 = 4.94583 H

(4985.32277 D "Y/m/ml)(E- 124.9 )(0.99891mL)/2631.08c/m =

for flask 5: "Y sep = 7/10/92 09:51:30
plate A counted 7/10/92 14:00:00, mid point = 14:00:00 + 10/2 = 14:05:00

7/10/92 09:51:30 - 14:05:00 = 4:13:30 4.22500 H

(4985.32277 D "Y/m/ml)(E 4.21 )(0.99932mL)/2725.58c/m =

plate B counted 7/10/92 14:55:00, mid point = 14:55:00 + 10/2 = 15:00:00
7/10/92 09:51:30 - 15:00:00 = 5:08:30 = 5.14167 H

(498532277 D "Y/mrn/ml)(-n .4 1 67 1)(0.9993 2mL)/ 2636 .58 c/m =

1.78930*

7% 

1.79415 d/c

1.74621 d/c

1.78735 d/c

R = 1.78585 d/c "Y Calibration for P.B.C.-1

s = 0.01977 1.79 d/c (Rounded to nearest 0.01)

-#A e Lzzw&4 fr

cI

Analyst/Daid f7

Cognizant Scientist/Date



ANALYTICAL LABORATORIES- BETA AND GAMMA COUNTER DATA SHEET
SAMPLE REMARKS

SUBMITTED BY

COUNTED BY

SAMPLE DATE SHELF ADSOR. INT. (MN) CC G COUNTS RATE COH. BG NET RATE HORMIlNG NORMALIZED
;INGE CONT TIME 

.0o. No B-,NY AT
NUM.ER ,, NO. NO. M/CM T N A N/T C 0 Xfl-04C N.F. COUNTS/MIN.

L 1|0 /j/ __ -- + __- .AA i at _ + X4

+

+

1160

___ b__ __ _+ 2/ n
__JL/ __ _ _ 1 O?6S4 ____.___

M M//4tax; u-F

/3M + 297/ 4.

____ ___ + 2769 .3p __ _. _ __ __

13
9-A
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Cr,
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r.

Prepare five 9Y solutions separated from 9Sr using the SrY-90 standard #W-80

of BNW54342 p. 34. Load 500LL of standard onto glass column of 300gL Dowex

50, X-8, 200-400 mesh NH4 + form. Wash -pipt 2-1mL portions of deionized

water. 6 1

Note time when last drop of wash leaves column (begins decay time for 9Y).

Elute 9Y into 10mL volumetric flask with 4-1mL portions of 0.7M alHlA, pH

4.6. Note time when last drop leaves column (begins To for 9Sr). Elute 9Sr into

lOmL volumetric flask with 3.5mL of 1M aHIBA, pH 5.0. Dilute to 10mL with

deionized water. Mix and plate (duplicates for 9Y) Iml portions onto beta

dishes, dry and count each source on Beta counter.

For more information, see BNW52626 p. 25-28.

0.50033mL aliquot of #W-80 for all five columns.

Plated
Plate Aliquot

1 - 0.99420mL

2 - 0.99465mL

3 - 0.994796mL

4 - 0.99891mL

5 - 0.99932mL

Analyst/date

54 N

IA V-

1992
"Sr To

1047.0

1048.25

1048.10

1050.15

1045.20

July 10,
9 YTO
0950.50

0949.55

0951.40

0952.15

0951.30

',. I
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P.B.C.-2 SrY-90 Control Chart

AA
A A

A AA At A

5/30/96 7/19/96

a)

CL

0

z

d)

t
0

'0

13550 -

13500

13450

13400

13350

13300

13250

13200

13150

1/1/96 2/20/96 4/10/96 9/7/96

0

m
10/27/96 12/16/96

$~~~1 (v~4sid



WHC-SD-WM-DP-170, REV. 1

"SrY #W-80: 'Y Calibration for P.B.C.

Volumetric dilution of "0Sr Standard #RS-11-9 [BNW52815 pages 145-146.]
'Sr Standard #RS-11-9 is a gravimetric/volumetric dilution of Isotope products "Sr
Standard 7090-4 lot 186-98-A-3 [BNW52626 pp 49, 50]. Half-life reference: Browne and
Firestone 1985.
W-80 adjusted for revised (Sr+Y)/Sr ratio at equilibrium:

(2.03847 x 10')(2.000255 new ratio/2.0000 used ratio) =2.03872 x 05 D 90Sr+"Y/m/ml on 8-1-91.

Assuming 100% 'Y recovery at ion exchange separation time:

"Sr + 'Y decay to separation time = 8-1-91 - 7-10-92 = 344 D = 0.94184 Y

(In2) 094184) =(2.03872 x 105)E- 28.5Y 1.99256 x 105 D '*Sr+Y/m/ml 7-10-92

'Y at separation time (all flasks)
(Sr+Y)/Sr = 2.000255
Sr+Y = 2.000255 Sr Y=2.000255Sr - Sr = 1.000255Sr

1z'3

Y/(Sr+Y)=(1.000255Sr)/(Sr+1.0002555Sr)=1.000255Sr/2.000255Sr = 0.5000637
'Y (all flasks) at separation for each flask

= (1.99256 x 10' D 'Sr+"Y/m/ml)( Sr+ ':')(0.50033mL std #W-80)/(10.Oml flask vol)

= 4985.32277 D 'Y//ml flask solution at separation

for flask 1: 'Y sep = 7/10/92 09:50:50
plate A counted 7/10/92 14:13:00, mid point = 14:13:00 + 10/2 = 14:18:00

7/10/92 09:50:50 - 14:18:00 = 4:27:10 = 4.45278 H

(4985.32277 D "Y/m/ml)(E- 24.42))0.99420mL)/2585.14c/m =

plate B counted 7/10/92 15:07:00, mid point = 15:07:00 + 10/2 = 15:12:00
7/10/92 09:50:50 -. 15:12:00 = 5:21:10 = 5.35278 H

(4985.32277 D 'Y/m/ml)(E 2 7)0.99420mL)/2569.34c/m =

for flask 2: 'Y sep = 7/10/92 09:49:55
plate A counted 7/10/92 14:24:00, mid point = 14:24:00 + 10/2 = 14:29:00

7/10/92 09:49:55 -. 14:29:00 = 4-39:05 = 4.65139 H

(4985.32277 D 'Y/m/ml)(Ea 4 4 -)(0.99465mL)/2596.74c/m =

plate B counted 7/10/92 15:17:30, mid point = 15:17:30 + 10/2 = 15:22:30
7/10/92 09:49:55 -. 15:22-30 = 5-32-35 = 5.54306 H

(4985.32277 D 'Y/m/ml)(E-L2 4 )(0.99465mL)/2592.74c/m =

1.82714 d/c

1.82057 d/c

1.81590 d/c

1.80125 d/c

AV
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for flask 3: *Y sep = 7/10/92 09:51:40
plate A counted 7/10/92 14:35:00, mid point = 14:35:00 + 10/2 = 14:40:00

7/10/92 09:51:40 - 14:40:00 = 4:48:20 = 4.80556 H

(4985.32277 D InY/m/ml)(E- 24. 6)(0.994796mL)/2605.14c/m = 1.80729 d/c

plate B counted 7/10/92 15:28:00, mid point = 15:28:00 + 10/2 = 15:33:00
7/10/92 09:51:40 - 15:33:00 = 5:41:20 = 5.68889 H

(4985.32277 D 'Y/m/ml)(E 4--6-)(0.994796mL)/2605.64c/m = 1.78977 d/c

for flask 4: "Y sep = 7/10/92 09:52:15
plate A counted 7/10/92 14:46:00, mid point = 14:46:00 + 10/2 = 14:51:00

7/10/92 09:52:15 -+ 14:51:00 = 4:58:45 = 4.97917 H

(4985.32277 D "Y/m/ml)(E 4 .1  )(0.99891L)/2607.34c/m

plate B counted 7/10/92 15:39:00, mid point = 15:39:00 + 10/2 = 15:44:00
7/10/92 09:52:15 - 15:44:00 = 5:51:45 = 5.86250 H

(4985.32277 D "Y/m/ml)(E-ln2)5 a125 0)(0.9989mL)/2628.84c/m =

for flask 5: "Y sep = 7/10/92 09:51:30
plate A counted 7/10/92 14:56:30, mid point = 14:56:30 + 10/2 = 15:01:30

7/10/92 09:51:30 - 15:01:30 = 5:10:00 = 5.16667 H

(4985.32277 D 9Y/m/ml)(Er- n2 ( 0.99932mL)/2663.64c/m =

plate B counted 7/10/92 15:49:30, mid point = 15:49:30 + 10/2 = 15:54:30
7/10/92 09:51:30 - 15:54:30 = 6:03:00 = 6.05000 H

(4985.32277 D "Y/m/ml)(E-( n2)(H.0000R ) (0.99932mL)/2622.34c/m =

1.80983 d/c

1.77797 d/c

1.76872 d/c

1.77949 d/c

O = 1.79979 d/c

s - 0.01987

Analyst/Dar'

'Y Calibration for P.B.C.-2

1.80 d/c (Rounded to nearest 0.01)

Cognizant Scientist/Date

2



ANALYTICAL LABORATORIES - BETA AND GAMMA COUNTER DATA SHEET
SAMPLE NEMA KS ,fjl

SUBMITTED BY

COUNTED By

SAPE DT HL SN N.(I)RECOTIOER TOTAL RECORDS O COINC. HGALALIIINe NORMALIZEDSAMPLE ATE . FELP" ADSSR. T. (MaN EAnING COUNTS RATE co. N BOD NET RATE

NUMBER TIME NO. NO. M-tM T SCALE OF N R NIT C n X=R-04C N. F. COUNTS/MIN.
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P.B.C.-2 High Voltage vs
January 28, 1992

IT )fl
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P.B.C.-2 High Voltage vs Counts
January 28, 1992
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ANALYTICAL LABORATORIES- BETA AND GAMMA COUNTER DATA SHEET
SAMPLE REMARKS

SUBMITTED BY

COUNTED BY

flCCOflUER TOTAL *tECORODED ColN..NA~*N ORAIE

.AM,.E DAT IN1T. SNEL AUSTIN. INT.(aIlN) ...O G NTit NOTIMLIZIN4 NORMALIZE
SAPL DTEINT. SN~rAt~fR.IN. MI RIEADING COUNTS RATE R',~ N Bo. NET RATE g*ATE RATE

fl. TIME SCALE OFF
NUMBER iM NO. NO. MG/ M T CAL N R =N/T C B X=R-B4C N.F. COUNTS/MIN.
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ANALYTICAL LABORATORIES- BETA AND GAMMA COUNTER DATA SHEET
SAMPLE RE MAR.S

SUBMITTE D BY

COUNTED Y

SAMPLE DATE INST. SHELPr ADSfR. INT.(MIN) EOIEO TOTAL RECORDED COIC . NET A ORLIING NORMALIZED

NjMSER TIME NO. No. M/CMl T N N/T C a XR-04C N.r. COUNTS/MIN.
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ANALYTICAL LABORATORIES - BETA AND GAMMA COUNTER DATA SHEET
SAML-E RE MARlKS/A6~2r ~
SUBMITTED By

COUNTED BY

SAMPLE DATE INST. S4ELF A.SR. .N. (MIN" RECAODE TOT RECONDED co C G NET RAT RA RMALIZED
COUNTS RAI MEn. SCAL NE AE MAERT

NUMBER , TIME NO. ISALE OF N IT NT C a X='-D] C N.F. COUNTS/MIN.
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ANALYTICAL LABORATORIES - BETA AND GAMMA COUNTER DATA SHEET
SA M

rLC EMA9j S fl 5 r /j//9 2sr/A ixA, 4-fO SWigOiA4'

SUBMITTED BY

COUNTED BY
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ANALYTICAL LABORATORIES - BETA AND GAMMA COUNTER DATA SHEET
SAMPLE 9REMARKS

SUBMITTED BY

COUNTED BY

OA /T. SHELF ADSOT INT.(MN) R AL RECORDD CoIIC' EORMALIZING NOMMALIZED
SA L DT S.SN~ AlflltN MI) READING COUNTS HATE COn- BGD NET HATE MATE RATE

NUMBER TIME NO. NO. MG/CM T SCALE OF N R N/T C 0 X=R-04C N.F. COUNTS/MIN.
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LUDLUM ZnS ALPHA SCINTILLATION
COUNTERS USED FOR TOTAL ALPHA

LUDLUM 1 THROUGH 10
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CERTIFIED COPY: Standards Laboratory Radiochemical Preparation Data Base

Printed By: R.G. SWOBODA

Signature:
Printing Date: Oft 2- 95

Roe 118
Initiated 08-11-95
Entered by R.G. Swoboda

Gamma Source Preparations
for

Initial Efficiency Calibration

Dilutions of Vendor Supplied (Amersham QCY.48) Mixed-Gamma Calibration sources were prepared in a
number of various geometries for initial calibration and/or calibration verification of several 325 Bldg.
gamma detectors.

Preparation work for the gamma efficiency calibrations was initiated with the receipt of the standard
material on 5-3-95. The last source was prepared on 8-11-95.

Work Plan Descrintion:

-Two OCY.48 Mixed-Gamma Sources received from Amersham on 5-2-95 were assigned sequential
Certificate #s RS-126 and RS-127. which are specific to Amersham Solution Source Numbers R51130/51
and R5/130/50 respectively. The certificates for the two QCY.48 standards used for source preparation of
several gamma geometries are photoscanned into this document (see below).

- Projections for proper aliquot sizes were planned based on estimated counting efficiencies. The
GEASOURC.XLS spreadsheet was used to transcribe and document the requirements for proper aliquots
to use of the QCY.48 source. The efficiency sources were required to be prepared at an activity level
which would provide a minimum of 10,000 counts at each energy line when counted for a nominal 30 min
to 1 hr count.

- Aliquots of these sources were directly added to each preparation with accurate weights taken and
recorded (if at all possible) to insure the integrity of each preparation. This information was transferred to
the preparation spreadsheet as each geometry was initiated. - see the following GEAPREP.XLS

- Using the certificate information from the OCY.48 sources and the specific aliquot voI/wt. information from
the prepared gamma standards, Efficiency File data was uploaded into the Canberra GENIE Gamma
Efficiency Library for each source that was prepared at a different aliquot size. Thus, each geometry source
was cross-referenced to a unique Certificate File. Examples of two Cert. Files are included in this
document following the prepsheet information. The only information that would appear different for
subsequent certificate files would be the extension on the Standard ID which changes to depict a different
aliquot size (Quantity).

-The Canberra GENIE system automatically calibrates the detector for the particular geometry and
generates a 'best fit" efficiency curve for each geometry based on one or more counts. The Calibration File
for each source clearly identifies the source description and the Certificate File used to generate the
efficiency curve. These data files are stored on the Gamma counting systen with backup files located in the
initial and continuing calibration records for each detector. The actual calibrations are continuing as time
permits with those geometries used most often taking precident over seldom used geometries.

Page 1 of 7 pages
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WHC-SD-WM-DP-170, REV. 1

PrepsheetforQCY.48 (RS-126 and RS-127 Standards)
at specific geometries.

QCYPREP.XLS
GEA standards-Prepared from Amersham QCY.48 Sources - Ref Date 5-1-95

Density of QCY.48 Standard in g/mL -

Actual measured density of 4 M HCI -
1.073

1.0393

Measured Calculated
Standard Vol (ml) Mass wt of Expected

Source description

point sources (pill vial)
2-mL in glass LSC vial
5-mL in glass LSC vial
10-mL in glass LSC vial
50-mL in 4 oz PC jar (PSJ)
100-mL poly bottle

1000-ml. marinelli beaker
100-mL water in 4oz PC jar
100 ml in Soz PC jar
500 mL in goz PC Jar

used.

RS-126
RS-126
RS-126
RS-126
RS-126
RS-126

RS-126a
RS-126a
RS-126a
RS-126a

of Std standard (g) Weight (g)

0.25
0.25
0.25
0.25
0.25
0.25

0.5
0.5
0.5
0.5

0.26769
0.26701
0.2677

0.26767
0.26314
0.26745

not possible
0.5228
0.5131
0.5119

Additional Sources Prepared as Requested by Richard Ratner

I -mL in glass LSC vial
2-mL in glass LSC vial

RS-I26b 1.5 1.56633
RS-127a 1.5 1.53612

0.26404
0.26404
0.26404
0.26404
0.26404
0.26404

0.51965
0.51965
0.51965
0.51965

1.55895
1.55895

Opted to use the density of 4 M HCI for Bias Calc.
A bias greater than 2% (+/- 0.02) between the actual measured weight and the expected weight based on the measured
density of 4 M HCl was considered unacceptable and a repreparation of the geometry source was made.

Page 6 of 7 pages

DatePrepared
for Counting
Rm.
5-15-95
5-15-95
5-15-95
5-15-95
5-15-95
5-15-95

5-15-95
5-15-95
5-15-95
5-15-95

measjcac.

8-10-95
8-11-95

0.0138
0.0113
0.0139
0.0137
-0.0034
0.0129

0.0061
-0.0126
-0.0149

0.0047
-0.0146

e, i , 2~ go. 3
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WHC-SD-WM-DP-170, REV. 1

VMS Calibration Report V1.5 Generated 2-OCT-1995 11:06:24

Configuration
Analyses by
Detector Name
Efficiency type
Detector Geometry:

MCAO:[USER]GS1
SCRCAL V1.1
G
Empirical
PO-4PC-100ML-W

Energy
Effncy
Shelf

Calib Time: 10-JUL-1995 08:56:39
Calib Time: 9-AUG-1995 16:41:15

: 0

Energy Calibration Report

Energy - 0.3639 + 0.3753*Channel + 0.0000E+00*(Channel**2)

Centroid
Nbr Channel

1
2
3
4
5
6
7
8
9
10
11
12

158.07
233.97
324.57
441.27
743.09

1042.56
1368.37
1761.68
2391.66
3125.06
3549.87
4892.55

True
Energy

59.50
88.00

122.10
165.90
279.20
391.70
514.00
661.70
898.10

1173.20
1332.50
1836.10

Computed
Energy

59.68
88.17
122.17
165.96
279.22
391.60
513.87
661.46
897.88

1173.10
1332.51
1836.38

Difference

-0.184
-0.166
-0.065
-0.059
-0.020
0.097
0.129
0.236
0.223
0.101
-0.013
-0.280

FWHM Calibration Report

- 0.5296 +

True
FWHM

1.06
1.10
1.13
1.19
1.29
1.50
1.59
1.74
2.02
2.38
2.40
2.88

5.1664E-02*(Energy**1/2)

Computed
FWHM

0.93
1.01
1.10
1.20
1.39
1.55
1.70
1.86
2.08
2.30
2.42
2.74

Difference

0.136
0.083
0.031

-0.002
-0.105
-0.055
-0.110
-0.123
-0.060
0.086

-0.015
0.135

Approved by: Approval Date: JO/ _/ 9'

M& VL Ofd 1)( -Sa t I C) ts\ r-z

-7

FWHM

Nbr

1
2
3
4
5
6
7
8
9
10
11
12

Energy

59.50
88.00

122.10
165.90
279.20
391.70
514.00
661.70
898.10

1173.20
1332.50
1836.10

- -

e ( r,, - C)\ -



WHC-SD-WM-DP-170, REV. 1

VMS Calibration Report V1.5 Generated 2-OCT-1995 11:11:51

Configuration : DKA200:[USER.SCUSR.EFF]EFF GOGSVIOMLWM.CNF;1
Analyses by : CALIBRATE VI.7,PEAK V16.5 -
Detector Name : G Energy Calib Time: 10-JUL-1995 08:56:39
Efficiency type : Empirical Effncy Calib Time: 7-AUG-1995 15:13:59
Detector Geometry: PO-GSV-1OML-W Shelf : 0

Efficiency Calibration Report

Eff - exp(a2 + a3*x + a4*x**2 + a5*x**3 + a6*x**4 + a7*x**5),

al a2 a3 a
947.8 -3.812 0.9890 -3.0955E-02

as a6
-0.1698 0.1510

x-ln(al/energy)

a7
-4.3621E-02

Average Deviation - 1.57 % Reduced Chi-Square -

Energy Measured Efficiency Computed Diff/
Nbr (keV) Efficiency Error Efficiency /Error

1
2
3
4
5
6
7
8
9
10
11
12

59.54
88.03

122.06
165.85
279.19
391.69
514.00
661.66
898.07

1173.24
1332.50
1836.08

4.42E-02
8.70E-02
1.03E-01
9.45E-02
6.45E-02
4.89E-02
3.88E-02
3.23E-02
2.26E-02
1.80E-02
1.60E-02
1.25E-02

Approved by:

2.24E-04
5.06E-04
4.80E-04
4.70E-04
3.90E-04
2.77E-04
1. SBE-04
1. 11 E-04
1.06E-04
5.06E-05
4.60E-05
6.06E-05

4.36E-02
9.03E-02
1.01E-01
9.17E-02
6.45E-02
4 .92E-02
3.92E-02
3.12E-02
2.33E-02
1.79E-02
1 .59E-02
1.23E-02

2.84
-6.51
3.18
6.01
0.15

-1.29
-2.03
9.76

-6.95
1.14
2.55
2.70

'7. -Approval Date: _L-/

JF;dcnn cd \orOktC\

4.20

% Diff

1.44
-3.79
1.48
2.99
0.09

-0.73
-0.83
3.35

-3.28
0.32
0.73
1.31

2 __/

2.L23

O N L) NCS

Cjs -



WHC-SD-WM-DP-170, REV. 1

VMS Calibration Report V1.5 Generated 2-OCT-1995 11:12:52

Configuration
Analyses by
Detector Name
Efficiency type
Detector Geometry:

DKA200:[USER.SCUSR.EFF]EFFG3GSV2MLWM.CNF;1
CALIBRATE VI.7,PEAK V16.5
G Energy Calib Time: 10-JUL-1995 08:56:39
Empirical Effncy Calib Time: 2-AUG-1995 17:02:20
P3-GSV-2ML-W Shelf : 3

Efficiency Calibration Report

Eff - exp(a2 + a3*x + a4*x**2 + a5*x**3 + a6*x**4 + a7*x**5),

al a2 a3 a4 as
947.8 -5.469 0.7929 -2.0840E-02 4.4022E-02

as
-2.7428E-03

x=ln(al/energy)

a7
-1.2491E-02

Average Deviation - 1.

Energy Measured
Nbr (keV) Efficiency

1
2
3
4
5
6
7
8
9
10
11
12

59.54
88.03

122.06
165.85
279.19
391.69
514.00
661.66
898.07

1173.24
1332.50
1836.08

9.18E-03
1.55E-02
1.74E-02
1.61E-02
1.12E-02
8.48E-03
6.69E-03
5.67E-03
4.39E-03
3.56E-03
3 .20E-03
2. 49E: 03

% Reduced Chi-Square =

Efficiency Computed
Error Efficiency

4.63E-05
9.86E-05
9.65E-05
9.33E-05
7.29E-05
5.38E-05
2.99E-05
2.16E-05
2.23E-05
I .O1E-05
9.27E-06
1.29E-05

Approved by:

9.19E-03
1.58E-02
1.74E-02
1.59E-02
1.12E-02
8.54E-03
6.85E-03
5.60E-03
4.40E-03
3.SSE-03
3 .20E-03
2.44E-03

Diff/
/Error

-0.20
-3.25
0.22
2.89

-0.06
-1.12
-5.47
3.19

-0.44
0.10

-0.71
3.30

3.08

% Diff

-0.10
-2.06
0.12
1.67

-0.04
-0.71
-2.45
1.21

-0.22
0.03

-0.21
1.72

Approval Date: _p / _--/ _7

\S, a 6 &'-D(,C \Q n4-OJr

Ci

Q73C-16+&

cot (0cm~Ho n

Z (A L\A

-5

-, - '1
bc

NW

0(_



QA filename
Parameter Name
Start/End Dates
Mean +- Std Dev

. 79 --

0
U.

LT3

m

78

*77

. 76

DKA200:[GAMMA.QA]DET-G.QAF;1
NLACTVTY-CO (Co-60 Decay Corrected Activity)
2-JAN-1996 10:14:57 through i-MAR-1996 00:00:00
0. 773854 +- 3. 898136E-03 (0. 50 %)

ACT

INV

0

MEANt

-J

INV -1

ACT

- - - -- - - - - -- - - - - - -

I- - - - -- - - - - - - - -- -

e . . a a . e . a . . e e . a . . . . . . a . e . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .

1-30 2-06 2-13 2-20

Measurement Date/Time

2-27

cvec 7_! -3444l

g~e4 3ieq'

1-02 1-09 1-16 1-23

----- - -- -- --- -



QA filename
Parameter Name
Start/End Dates
Mean +- Std Dev

. 37

. 36

.35

DKA200:[GAMMA.QA]DET-6.QAF;1
NLACTVTY-AM (Am-241 Decay Corrected Activity)
2-JAN-1996 10:14:57 through 1-MAR-1996 00:00:00
0,355571 +- 3.105503E-03 (0.87 %)

-

- -- - - -T- - -

- - -T - -T

- ~ ~ ~ ~ ~ ~~ . . .-.-- -- -- -- .- - - - - - - - -

1-23 1-30 2-06 2-13 2-20 2-27

Measurement Date/Time

3/t .

-TI --

4-,

0

0
V-1

ACT

INV

MEAN g

INV a

ACT

1-02 1-09 1-16

- - - -
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WHC-SD-WM-DP-170, REV. 1

VMS Calibration Report VI.5 Generated 2-OCT-1995 11:06:09

Configuration
Analyses by
Detector Name
Efficiency type
Detector Geometry:

MCA0:[USER)H$1
SCRCAL V1.1
H
Empirical
PO-4PC-100ML-W

Energy Calib
Effncy Calib
Shelf

Time: 10-JUL-1995 14:06:54
Time: 7-AUG-1995 11:58:19

: 0

Energy Calibration Report

Energy - 0.1326 + 0.3749*Channel + 0.OOOOE+00*(Channel**2)

Nbr

1
2
3
4
5
6
7
8
9
10
11
12

Centroid
Channel

158.77
234.85
325.58
442.39
744.42

1044.23
1370.18
1763.92
2394.48
3128.72
3554.20
4897.96

True
Energy

59.54
88.03

122.06
165.85
279.19
391.69
514.00
661.66
898.07

1173.24
1332.50
1836.08

Computed
Energy

59.66
88.18

122.19
165.98
279.21
391.61
513.81
661.42
897.82

1173.08
1332.59
1836.36

Difference

-0.117
-0.147
-0.131
-0.132
-0.022
0.078
0.191
0.238
0.253
0.161

-0.090
-0.282

FWHM Calibration Report

FWHM

Energy

59.54
88.03

122.06
165.85
279.19
391.69
514.00
661.66
898.07

1173.24
1332.50
1836.08

0.2752 + 6.4642E-02*(Energy**1/2)

True
FWHM

0.98
0.99
1.03
1.11
1.27
1.42
1.58
1.81
2.06
2.50
2.71
3.26

Computed
FWHM

0.77
0.88
0.99
1.11
1.36
1.55
1.74
1.94
2.21
2.49
2.63
3.05

Difference

0.201
0.107
0.041
0.002
-0.088
-0.132
-0.156
-0.127
-0.148
0.007
0.078
0.215

Approved by: - Approval Date: LO/ _./

IS Ci'- tP~- n4-OL-

c4-k

N44C >c4-~AP

2i5~

Nbr

1
2
3
4
5
6
7
8
9
10
11
12



WHC-SD-WM-DP-170, REV. 1

VMS Calibration Report VI.S Generated 2-0CT-1995 11:14:00

Configuration
Analyses by
Detector Name
Efficiency type
Detector Geometry:

DKA200:[USER.SCUSR.EFF]EFF_HOGSV1OMLW_M.CNF;1
CALIBRATE V1.7,PEAK V16.5
H Energy Calib Time: 10-JUL-1995 14:06:54
Empirical Effncy Calib Time: 15-AUG-1995 17:07:06
PO-GSV-1OML-W Shelf : 0

Efficiency Calibration Report

Eff - exp(a2 + a3*x + a4*x**2 + a5*x**3 + a6*x**4 + a7*x**5), x-ln(al/energy)

al a2 a3 a
947.8 -4.007 0.9588 -2.9952E-02

a5 a6
-0.1462 0.1413

a7
-4.4620E-02

Average Deviation - 1.

Energy Measured
Nbr (keV) Efficiency

1
2
3
4
5
6
7
8
9
10
11
12

59.54
88.03

122.06
165.85
279.19
391.69
514.00
661.66
898.07

1173.24
1332.50
1836.08

Approved by:

vS

2.64E-02
6.43E-02
7.82E-02
7.44E-02
5.10E-02
3.90E-02
3.16E-02
2.61E-02
1.86E-02
1.51E-02
1.32E-02
1.04E-02

% Reduced Chi-Square -

Efficiency Computed
Error Efficiency

1.91E-04
4.78E-04
4.84E-04
4.75E-04
4.20E-04
2.93E-04
1.72E-04
1.20E-04
1. 16E-04
5.49E-05
5.10E-05
6.57E-05

2.63E-02
6.49E-02
7.83E-02
7.32E-02
5.22E-02
3.99E-02
3.38E-02
2.55E-02
1.92E-02
1 .48E-02
1.32E-02
1.03E-02

Diff/
/Error

0.67
-1.21
-0.25
2.49

-2.78
-3.07
-1.33
5.46

-4.38
4.31
0.77
1.55

2.89

% Diff

0.48
-0.90
-0.15
1.59

-2.29
-2.30
-0.72
2.50

-2.74
1.57
0.30
0.98

Approval Date: 4o / 2-/ __

6-A- J

jc- A-~-V&V

gDSWDC\

ePi (Yt

~1W-11

2zL4-

cr 4 -0 t



QA filename
Parameter Name
Start/End Dates
Mean +- Std Dev

, 78

76

* 74

.72

DKA200:[GAMMA.QA]DETH.QAF;±
: NLACTVTY-CO (Co-60 Decay Corrected Activity)
* 2-JAN-1996 10:15:00 through i-MAR-1996 00:00:00
: 0.757858 +- 1. 199753E-02 (1.58 %)

- - - - - - - ---.--.-- ___-- --- - - - - -.

-. 2-

T

1-02 1-09 1-16 1-23 1-30 2-06 2-13 2-20 2-27

ACT

INV

MEAN

IN

INV

AC T

4
Measurement Date/Time

a)

0)

5-

C

U

E



QA filename
Parameter Name
Star
Mean

t/End Dates
+- Std Dev

: DKA200:[GAMMA.QA]DET-H.QAF;i
: NLACTVTY-AM (Am-241 Decay Co
: 2-JAN-1996 10:15:00 through
* 0.697342 +- 1.286680E-02 (1,

rrected Activity)
i-MAR-1996 00:00:00
85 V)

1-23 1-30 2-06

Measurement Date/Time

2-13 2-20

2Z

2-27

-- . -. -. -. . . - - -. -. . . . --. .. .-. -. . . . . .

IT-

'?-~

3/2Y

.72

.4-,
C)
a)
5-
I-
0

C-)

In
C)
a)
C

'-4

N

E
C

.7
13

13

. 68

.66
1-02 1-09 1-16

ACT

INV

CC

MEAN

AC
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SINGLE SHELL TANK

WASTE CHARACTERIZATION PROJECT

APPENDIX E

HISTORICAL DQO ANALYSES

INORGANIC & RADIOCHEMISTRY

TANK BX-112 CORES 118 & 119

June 1996

Pacific Northwest National Laboratory

2-.41-3



WHC-SD-WM-DP-170, REV. 1

El - INTRODUCTION ANALYSIS
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WHC-SD-WM-DP-170, REV. 1

Introduction to Historical D0 Primary Data Package

This section of the BX-112 Cores 118 and 119 Historical DQO Primary Data
Package contains primary or "raw" data collected during preparation and
analysis of inorganic and radiochemistry samples. All analytical information
is tracked by the laboratory sample number. Assessment of the primary
analytical data will require in-depth knowledge of the methodology.

-xi'
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E2 - SAMPLE PREP DATA SHEETS
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WATER LEACH

2±48
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WHC-SD-WM-DP-170, REV. 1

DATA PACKAGE ROUTING
The attached records have completed technical review and
are being routed for further processing.

Identification of Records -lank 64/L

ACL Numbers: Q043-2/k'/ o1

%c-021c/4
-02Ct t-2{c3;-

Tests: (L0c&L t I-Lj-

ASR Number:

Project Number:

Sent By -

Name LI

21725, 01

or ED Work Order:

Dat it%

_Return after DQ Review (if required)
Return after PM Review

Data Quality Review Complete (if required) -

Signature Date

PM - Check the Following if Data Package is to be Returned -

PM Review complete; return to sender

For LSO Use Only

DO Review required
ACL Waste

Client Due Date 55' 191,

Completed QC Screen 6'_f_'
Initial Date

2.L-O

MSIN



WHC-SD-WM-DP-170, REV. I

Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory
Shielded Analytical Laboratory

Page _I_ of 1

Shielded Analytical Laboratory
WATER LEACH

Tank BX112

Project Id: 22762

Core(s) 118/119

WP Number: K41990

TI/ASR Number: T196-PM-10 ASR 2785.01

M&TE: METTLER AT400 ANALYTICAL BALANCE (360-06-01-037)

Analyst: Date: Reviewer:

-, .. 4'"

Sample Sample Sample DIN DIW DIN
Sample Gross Tare Net Gross Wt Tare Net Spike
Ident. Wt (g) Wt (g) Wt (g) (g) Nt (g) Wt (g) Volume

96-02607-BLK
PROCESS
BLANK644 (_______ ___&cV __

96-02607
118.2A.W2 ?74159 2 1 L 0.6 Y6 /37, ;g V. 3 a.L0L __7

96-02607-DUP
118.2A.W2
DUPLICATE 2 6c90 9(oTw) A 67Z /______ 74 6e 9 $2.e379
96-02608
118.28.W2 - 2467 2FI &oiY/ /17tZV $66 67575 0,63 __

96-02608-DUP
118.2B.W2
DUP L IC AT E LO. 52V0S,-!{ 3 7 ? Zf 0

96-02613
119.2A.W2 V.'/W6' jj p A, js 374/61 7.qyS? Sob
96-02613-DUP
119.2A.W2
DUPLICATE 6762/ 4 &39/&5V //4742495~/37 C 1 S _

96-02614
119.2B.W2 ?5all ?31FS3 6. I/Y/ / 9'9 ?fOq 4o5.2 _

96-02614-DUP
119.2B.W2
DUPLICATE W.57 31350 19.6-X,0 /13J1W7 %0.730 .2

Date:

-

- -



i

Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory
325 Shielded Analytical Laboratory

SAMPLE PREP SHEET
(325 SHIELDED ANALYTICAL LABORATORY)

TI NO.: T196-PM-10/ASR 2785.01 PROJECT NO.: 22762 WBS NO.: SAMPLE TYPE:

Rick T. Steele

A- -

DATE: 5/1/96

DATE: t26

DATE: __--_'

/7

PREP TYPE: WATER LEACH

CONTROLLING PROCEDURE: PNL-ALO-010

QA PLAN: MCS 033 IMPACT LEVEL: 11

CORE ID: CORE 118/119 TANK ID: BX112

WORK ALO SAMPLE ANALYTE SAMPLE WATER TOTAL SPIKE SPIKE VOL DILUTION DILUTION PIPET ORDER
PACKAGE NUMBER IDENTIFICATION OR WT WT (g) VOL ID (ML) FACTOR MATRIX CALMS NUMBER
NUMBER ANALYSIS (mL) (mL)

K41992 962607-81K PROCESS BLAK ICP

96-02607 1182AW2 _,5t94 S.o7 40418

96-02607-DUP 118.2AW2
DUPLICATE 0.S 7 .t_

__ __ 96-02606 118.29.W2 e), 2/ 5185_ _ _ _ __ _ _ __ 4G419

96-02608-DUP 118 2BW2
DUPLICATE _ *

96-02813 119.2A.W2 ______O5? __________ __________40420

96-02613-DUP 119.2AW2
DUPLICATE 0,91 ___ ___ ____ ________ ___

9602614 19'28.W2 7 40421

9-02614-DUP 119.28.W2
DUPLICATE

REOUIRED PROCEDURE(S) BY ANALYTE: ICP PNL-ALO-211

PAGE 1 OF 1

ISSUED BY:

ANALYST:

REVIEW:

SLUDGE

N
H
(2
N

:13

ci
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SAMPLE DISTRIBUTION
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WH0-SD-WM-DP-170, REV. 1

DATA PACKAGE ROUTING
The attached records have completed technical review and
are being routed for further processing.

Identification of Records - Tan k6V 1/2

ACL Numbers: q&-b2o-5 -q %-2k'a- 9&-c7ro

qe-t2: -B- q(0-/42k/-3 , 9,-02to2 -e z; 9 /- -O2

Tests:' zbnainl a) uuu fl,. okf4uhoAr4n Parrurtin,
ASR Number:

Project Number:

27k, OI 1)

2'4l&4E or ED Work Order:

Sent By -

Name u D

Return after DQ Review (if required)
Return after PM Review

ate MSIN

1

Data Quality Review omplete (if required) -

D Signature Date

PM - Check the Following if Data Package is to be Returned -

PM Review complete; return to sender

For LSO Use Only

X DQ Review required
ACL Waste

Client Due Date 5/3) /C40

Completed QC Screen _ __ 5' s-9
Initial Date

J



W'-'C-SD-W V-2Y- 4 70, ==v.

Battelle Pacific Northwest Latxratories
Analytical Chemistry Laboratory
Shielded Analytical Laboratort

Page _1L of 1

Sample Receiving and Preparatory Laboratory
Bench Sheet

Client: 2'7t /yZ4LI
TI#/ASR: IA; £7 ? /

P Number: /1 7/7/

Procedure:

SAMPLE IDENTIFICATION

96-62&67 3<,i 6/2 e//Z $ %$
-267)

96 -aQ&6tt )EA /ede t&f t7'75 // 17'

4 edefBK// 2 &zg//Y5Cr 2 6is -pao? 9/ ) J2''V

&-6&6// wk&/2

+5 X //Z6/1 Sf; La

2/p 302Y: S

,2.a;J =.

X = A0c

YS -4 &6/~2 /iYAt

t.o00?
or, )?a
:zog3

96'-i t/Y -g |64

Room 420 (360-06-01-036)

Room 525 (360-06-01-037)

t. Date: ,

Room 524 (360-06-01-038)

Room 525 (360-06-01-042)

Reviewe Date:

3 -

S-
5~-
6 -

7 -

// -

M&TE:

Analys

$&' $V/ - X/ 01 a-



WHC-SD-WM-DP-170, REV. 1

Battelle Pacific Northwest Laboratories Page 1 of _
Analytical Chemistry Laboratory
Shielded Analytical Laboratory

Sample Receiving and Preparatory Laboratory
Bench Sheet

Client: 4

TI#/ASR: /S Z27 ?O/
WP Number: K ' //
Procedure:

SAMPLE IDENTIFICATION

/ "t6W z,-/ Set
AC5C v~

%6'246/7 7r//2 5 //te 2
0- 21 7

P~tj7 13A7?§V /?t

9-62// 3 s- c &. =,

W/1 //4.2 4012 ,W & a
0 .L1

Z4-~6/,ZA2t~,C / 5.ec~t~ ~Ycb-~
/7 .2-

0/ - n/n//t 1 4
jI V

__ Room 420 (360-06-01-036)

Room 525 (360-06-01-037)

Room 524 (360-06-01-038) _

Room 525 (360-06-01-042) ___

fate:- Date:

2157

/-

3-

/-
65-.

7
7-

/0 -

1/ -

M&TE:

Analyst:

.4
TEIZ

x79

x /s-

Rev iewerAnalyst: Dae



Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory
325 Shielded Analytical Laboratory

SAMPLE PREP SHEET
(325 SHIELDED ANALYTICAL LABORATORY)

TI NO.: T196-PM-10/ASR2785.01

Rick T. Steele

PROJECT NO.: 22762 WBS NO.:

DATE: 5/1/96

DATE:

DATE: IS __7 __

SAMPLE TYPE:

PREP TYPE:

SLUDGE

NI/KOH FUSION

CONTROLNG PROCEDURE: PNL-ALO-010

QA PLAN: MOS 033 IMPACT LEVEL: 1L

CORE ID: CORE 118 TANK ID: BX112

WORK ALO SAMPLE ANALYTE SAMPLE WATER TOTAL SPIKE SPIKE VOL DILUTION DILUTION PIPET ORDER
PACKAGE NUMBER IDENTIFICATION OR Wr Wr (g) VOL ID (ML) FACTOR MATRIX CALIB NUMBER
NUMBER ANALYSIS (ML) (ML)

K41991 96-02605-BLK PROCESS BLANK SEE
_____ ________ ~~BELOW/0 _ _ _ _ ____

9-02607 118.2A.F 101,89 40414

96-02607-DUP 118.2AF DUPLICATE

96-02606-BLK

95-02608 II 8.28.F 10.____ LLnL ______________ _____4015

96-02608-DUP t18.2B.F DUPLICATE 0,193-7

TOTAL
BETA

GEA

Sr-90

U-laser

RECUIRED PROCEDURE(S) BY ANALYTE: T. BETA PNL-ALO.430/431; Sr-90 PNL-ALO-430/431: GEA-C.-137 PNL-ALO-450;
U-a..r PNL-ALO-445

PAGE 1 OF I

ISSUED BY

ANALYST:

REVIEW:

I-k
'A



Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory
325 Shielded Analytical Laboratory

SAMPLE PREP SHEET
(325 SHIELDED ANALYTICAL LABORATORY)

TI NO.: T196-PM-1O/ASR 2785.01 PROJECT NO.: 22762 WBS NO.: SAMPLE TYPE:

DATE: 5/1/96

DATE: 5I ~2.

DATE: _

PREP TYPE: NI/KOH FUSION

CONTROLLING PROCEDURE: PNL-ALO-410

QA PLAN: MOS 033 IMPACT LEVEL: 11

CORE ID: CORE 118 TANK ID: 8X112

WORK ALO SAMPLE ANALYTE SAMPLE WATER TOTAL SPIKE SPIKE VOL DILUTION DILUTION PIPET ORDER
PACKAGE NUMBER IDENTIFICATION OR WT WT (g) VOL ID (mL) FACTOR MATRIX CALB NUMBER
NUMBER ANALYSIS (mL) (mL)

K41991 96-o2611-eLK PROCESS BLANK SEE
BELOW /00

96-02613 119.2AF 0. /5 9 MIS401

96-02613-DUP 119.2AF DUPLICATE n, lqog
9-2612-BLK

96-064192. 40417

96-261DUP 119BF DUPUCATE TA /774

TOTAL
BETA

GEA

sr-90

U-laser

REOUIMED PROCEDURE(S) BY ANALYTE: T. BETA PNL-ALO-430/431; Sr-90 PNL-ALO-430/431; GEA-C-137 PNL-ALO-450;
U-laser PNL-ALO-445

PAGE 1 OF I

ISSUED BY: Rick T Steele

ANALYST: a

REVIEW:
.---

SLUDGE

cr

0

C

6X
-p
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E3 - ICP ANALYSIS
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WHC-SD-WM-DP-170, REV. 1

Project: TWRS
Procedure: PNL-ALO-211

118 Segment 2A

BX-112 Core 118 Water Leaches

File: m050996a
Analyzed: 05/09/96

118 Segment 28

Sam Log#:
Split:
ICP Dil:

Dil Fctr:

Est. IDL
ug/mL Analyte

0.015 Ag
0.060 Al
0.080 As
0.050 B
0.010 Ba
0.005 Be
0.100 Bi
0.250 Ca
0.015 Cd
0.100 Ce
0.050 Co
0.020 Cr
0.050 Cu
0.050 Dy
0.100 Eu
0.050 Fe
2.000 K
0.050 La
0.030 Li
0.100 Mg
0.050 Mn
0.030 Mo
0.250 Na
0.100 Nd
0.030 Ni
0.250 P
0.100 Pb
0.300 Pd
0.300 Rh
0.100 Ru
0.100 Sb
0.100 Se
0.500 Si
1.000 Sn
0.015 Sr
0.500 Te
0.800 Th
0.025 Ti
0.500 TI
2.000 U
0.015 V
0.500 W
0.010 Y
0.020 Zn
0.025 Zr

96-02607
118.2A.W2

1.00
91.6

Sample
ug/g

ND
730

NO
(6]
ND
ND
(60)
(49,
ND
ND
ND

279
ND
ND
ND
(18

(437)
ND

(14)
(25)
NO

(27)
65,262

ND
n/a

5,573
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

96-02607
118.2A.W2

1.00
88.2

Duplicate
ug/g

ND
706
NO
(7)
ND
NO

(24)
(38)
ND
NO
ND

279
ND
ND
ND
(7)

(484)
ND

(14)
(22)
ND
27

65.052
ND
n/a

5,435
ND
ND
ND
ND
ND
ND

(48)
ND
ND
ND
ND
ND
ND

(202)
ND
ND
ND
ND
ND

96-02608
118.28.W2

1.00
94.6

96-02608
118.23.142

1.00
93.6

Sample Duplicate
RPD ug/g ug/g

ND ND
3 604 675

ND ND
(6) (7)
ND ND
NO ND
(29) (49)
(95) (103)
ND ND
ND ND
ND ND

0 274 281
ND ND
ND NO
ND ND
(9) (15)

(482) (459)
ND ND
37 36
(40) (41)
ND. ND
(26) (26)

0 65,826 67,068
ND ND

n/a n/a
3 5.391 5,449

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
NO ND
ND ND
ND ND
ND ND

(195) (216)
ND ND
ND NO
ND ND
ND ND
ND ND

96-02607
Blank

1.00
91.9

Batch Blk
RPD ug/g

ND
11 NO

ND
NO
NO
NO
ND
(69)
NO
ND
ND

3 NO
NO
ND
ND
ND
ND
ND

2 ND
(21)
ND
ND

2 (35)
ND
n/a

1 (24)
ND
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
NO
ND
ND
ND
ND
ND
ND

Post Spike
Recoveries

Spk Spk
"A" "B.

77.3%
93.81

105.8%
105.0%
98.5%

100.21
96.2%
101.21
101.4%

99.4%
98.81
87.8%
95.2%

96.6%
97.7%

99.5%
94.8

98.51
100.5%
104.0%

98.3%
n/a

100.6%
n/a

96.7'

101.11
107.6%
102.5%

100.51

98.2'
100.51

98.91

100.1:
98.61

95.81

93.71

103.01
97.81
99.2%

100.9%
96.3Z

104.3.

100,1%
98.51

Estimated Quantitation Limit (EQL) - lOx IDL; "( )' results <EQL but ->IDL.
Above 5 times EQL, results reportable to 2 1/2 significant digits.
The process "blank" has not been subtracted from the "Sample & Duplicate" results.
Above 5 times EQL, precision is estimated at better than +/-201 and accuracy +/-15%.
"ND" - Not Detected: Estimated Sample Detection Limit (ug/mL) - (IDL in ug/mL) * (Dil Fctr)
If RPD flagged with '*", then RPD >20% and sample & duplicate results >EQL.
Spike recovery "n/a" - Spike concentration <25% of sample concentration.

Data, including calibration/QC, archived File ICP-325-405-1/96A0114

2162

Note: 1
2
3
4

7)



WHC-SD-WM-DP-170, REV. 1

Analyzed Date:
Project:

Procedure:
ICP Data Name:

Tank ID:

05/09/96
TWRS

PNL-ALO-211
96A01 14

BX-112 Core 118 Water Leaches

Segment ID: 118 Segment 2A

Sample Log#

Prep Type
Sample Wt-g

Makeup Vol-mL
Dil: Smpl-mL
Dil: Vol-ml

Prep Factor
Spike ID
Spike PreDil'n

ICP Dilution

SampI e
96-02607

118.ZA.WZ
Water

0.5468
50.08

91.6

Duplicate
96-02607
118.2A.W2

Water
0.5672
50.04

File: m050996a
Reported: 05/24/96

Data Page 1 of 2

118 Segment ZB

Sampl e
96-02608

118.2B.W2
Water

0.5291
50.04

Duplicate
96-02608

118.28.W2
Water

0.5345
$0.05

96-02607
Blank
Water

0.5444
50.05

96-02607
P.S. 'A"

Water
0.5461
50.08

96-02607
P.S. IB"

Water
0.5461

50.08

88.2 94.6 93.6 91.9 91.7 91.7
9604151901 9604181902

2.0 2.0

96-02607
PS Base

Water
0.5461
50.08

91.7

2.0

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Dil Fctr 91.6 88.2 94.6 93.6 91.9 91.7 91.7 91.7
Run Time 11:01 11:23 11:42 11:46 10:54 11:05 11:15 11:01

(ug/g) Ag
Al
As
B
Ba
Be
Bi
Ca
Cd
Ce
Co
Cr
Cu
Dy
Eu
Fe
K
La
Li
Mg
Mn
Mo
Na
Nd
Ni
P
Pb
Pd
Rh
Ru
Sb
Se
Si
Sn
Sr
Te
Th
Ti
Tl
U
V
W
Y
Zn

(ug/g) Zr

-0.0
729.8

5.9
5.6
0.0
0.0

59.7
48.9

0.1
-0.7
-0.1

279.1
-0.4
-0.2

0.1
18.4

437.3
-0.4
13.6
25.4

0.1
26.5

65262.4
-1.1
0.4

5572.9
-0.4
0.8
1.3
3.4
1.3
3.8

44.5
-5.0
0.3
1.1
0.2

-0.1
0.4

176.9
-0.1

1.5
-0.1
-0.0
.0.6

0.1
705.8

6.3
6.7
0.0
0.0

24.2
37.7
-0.0
-0.2
0.0

278.9
-0.3
-0.0
0.2
6.8

483.9
0.0

13.6
22.3

0.1
26.5

65051.7
-0.1
-0.0

5434.7
0.2
4.5
2.6
3.8
1. 1
5.2

48.0
-1.4

0.2
2.0

-0.2
-0.1

1.5
202.3

0.0
1.6

-0.0
-0.0

0.2

-0.1
603.9

5.7
6.0
0.0
0.0

29.0
95.3
-0.0
-0.5
0.1

273.7
-0.2
-0.1

0.1
8.6

481.5
-0.0
36.7
40.0
0.1

25.7
65826.0

-0.2
-0.1

5390.7
0.3
3.8
2.5
3.5
1.1
5.4

41.7
-3.3

0.3
1.7
D.3

-0.0
0.3

195.5
0.0
2.3

-0.0
-0.0

0,4

-0.3
675.0

5.9
6.7
0.0
0.0

48.7
103.1
-0.0
-1.1
-0.1

280.8
-0.5
-0.2
0.1

15.0
458.6

-0.2
36.1
40.6

0.1
26.4

67068.3
-1.0
-0.1

5449.1
-0.1

1.2
1.2
3.4
0.4
4,7

39.5
-6.1
0.4
0.8
0.2

-0.1
0.4

215.6
-0.1

2.7
-0.1
0.0
0.7

17.7
795.3
121.2

99.1
22.6

4.6
1132.7
1184.9

23.3
-3.6
45.3

180.0
43.7
-0.5
-0.0

922.1
1305.7

-0.7
97.1

1487.7
23.8
58.3

33536.8
-3.2
46.1

2841.5
110.9

-7.6
-3.0
0.6

115.9
123.3
940.2

-3.9
23.0

0.8
2.3

45.0
115.2
47.2
45.4

3.3
-0.1
45.9
90.4

-0.6
540.2

15.5
293.0

0.3
0.0

197.8
84.9
0.3

91.1
-0.4

138.5
0.5

88.6
89.6
63.6
73.0
43.9

6.4
14.2
0.4

13.1
32424.5

85.9
1.5

2733.7
9.7

94.5
89.7
91.0
3.9
5.1

2696.8
87.4

0.9
92.6

441.6
0.3
0.4

1195.7
-0.2
91.8
45.2

0.4
3.5

-0.0
730.8

5.9
5.6
0.0
0.0

59.8
49.0

0.1
-0.7
-0.1

279.4
-0.4
-0.2
0.1

18.4
437.8

-0.4
13.6
25.5

0.1
26.5

65346.1
-1.1

0.4
5580.0

-0.4
0.8
1.3
3.4
1.3
3.8

44.6
-5.0

0.3
1.1
0.2

-0.1
0.4

177.1
-0.1

1.5
-0.1
-0.0
0.6

2163
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WHC-SD-WM-DP-170, REV. 1

Template: TC-swl-2 ICP RAW DATA -- IEC Corrected

BX-112 Core 118 Water Leaches05/09/96
TWRS
PNL-ALO-211
JA ICP WB73520

Raw Data
Data Page 2 of 2

Analyst: ,ta

Sample ID: 96-02607 96-02607 96-02608
Split ID: 118.2A.W2 118.2A.W2 118.2B.W2

Run Time:

(ug/mL) Ag
Al
As
B
Ba
Be
Si
Ca
Cd
Ce
Co
Cr
Cu
Dy
Eu
Fe
K
La
Li
Mg
Mn
Mo
Na
Nd
Ni
P
Pb
Pd
Rh
Ru
Sb
Se
Si
Sn
Sr
Te
Th
Ti
TI
U
V
W
Y
Zn

(ug/mL) Zr

Reviewer: 2

96-02608 96-02607 96-02607 96-02607 96-02607
118.2B.W2 Blank P.S. 'A" P.S. B" PS Base

Post Spikes
11:01 11:23 11:42 11:46 10:54 11:05 11:15 11:01 "A' B.

ug/mL ug/mL

0.000 0.001 -0.001 -0.003 -0.001 0.193 -0.007 -0.000 0.500
7.969 8.001 6.386 7.208 0.001 8.673 5.890 7.969 10.000
0.064 0.071 0.060 0.064 -0.008 1.322 0.169 0.064 2.500
0.061 0.076 0.064 0.072 0.013 1.081 3.195 0.061 2.000
0.000 0.000 0.000 0.000 0.001 0.246 0.003 0.000 0.500
0.000 0.000 0.000 0.000 -0.000 0.050 0.000 0.000 0.100
0.652 0.274 0.307 0.520 -0.001 12.352 2.157 0.652 25.000
0.534 0.428 1.008 1.101 0.753 12.922 0.926 0.534 25.000
0.001 -0.001 -0.000 -0.000 0.001 0.254 0.003 0.001 0.500
0.008 -0.002 -0.006 -0.012 0.001 -0,040 0.994 -0.008 2.000
0.001 0.000 0.001 -0.001 -0.001 0.494 -0.004 -0.001 1.000
3.047 3.162 2.894 2.999 -0.001 1.962 1.510 3.047 1.000
0.005 -0.003 -0.003 -0.005 -0.001 0.476 0.005 -0.005 1.000

-0.002
0.001
0.201
4.775

-0.004
0.148
0.278
0.001
0.289

712.588
-0.012
0.004

60.849
-0.004
0.008
0.014
0.038
0.014
0.041
0.486

-0.054
0.003
0.012
0.002

-0.001
0.004
1.932

-0.001
0.016

-0.001
-0.000
0.006

-0.000
0.002
0.077
5.485
0.001
0.155
0.253
0.001
0.301

737.388
-0.002
-0.000
61.605

0.003
0.051
0.029
0.043
0.013
0.058
0.544

-0.016
0.002
0.022

-0.002
-0.001
0.017
2.293
0.000
0.018

-0.000
-0.000
0.002

-0.001
0.001
0.091
5.091

-0.000
0.3 88
0.423
0.001
0.272

696.021
-0.002
-0.001
56.999

0.003
0.040
0.026
0.037
0.011
0.057
0.441

-0.035
0.004
0.018
0.003

-0.000
0.003
2,067
0.000
0.024

-0.000
-0.000
0.004

-0.002
0.001
0.160
4.898

-0.003
0.386
0.433
0.001
0.281

716.271
-0.011
-0.002
58.194
-0.001
0.013
0.013
0.036
0.004
0.050
0.422

-0.066
0.004
0.009
0.002

-0.001
0.004
2.302

-0.001
0.029

-0.001
0.000
0.007

-0.000
0.000

-0.005
0.247
0.000
0.000
0.225
0.001

-0.001
0.376
0.002
0.008
0.263

-0.019
0.023
0.002

-0.000
-0.016
-0.001
0.024

-0.057
0.003

-0.013
-0.005
-0.000
-0.013
0.003

-0.001
0.009
0.000
0.003

-0.002

-0.006
-0.000
10.055
14.239
-0.008

1.059
16.223
0.260
0.636

365.713
-0.035

0.503
30.986
1.209

-0.083
-0.033
0.007
1.263
1.344

10.253
-0.043
0.251
0.009
0.025
0.491
1.256
0.515
0.495
0.035

-0.001
0.501
0.986

0.966
0.977
0.693
0.796
0.479
0.070
0.155
0.004
0.143

353.584
0.937
0.017

29.810
0.105
1.030
0.978
0.992
0.043
0.056

29.408
0.953
0.009
1.009
4.816
0.003
0.004

13.039
-0.002

1.001
0.493
0.005
0.038

-0.002
0.001
0.201
4.775

-0.004
0.148
0.278
0.001
0.289

712.588
-0.012
0.004

60.849
-0.004

0.008
0.014
0.038
0.014
0.041
0.486

-0.054
0.003
0.012
0.002

-0.001
0.004
1.932

-0.001
0.016

-0.001
-0.000
0.006

20.000
25.000

2.000
32.000
0.500
1.000

36.700

1.000
5.000
2.500

2.500
2.500

20.000

0.500

1.000
2.500

1.000

1.000
2.000

2.000
2.000

1.000

2.000

2.000
2.000
2.000

2.000

2.000
10.000

25.000

2.000
1.000
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Analyzed:
Project:

Procedure:
MT&E:

m050996a

-

-
-
-
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WHC-SD-WM-DP-170, REV. 1

Project: TWRS
Procedure: PNL-ALO-211

119 Segment 2A

SX-112 Care 119 Water Leaches

File: m050996b
Analyzed: 05/09/96

119 Segment 29

Sam Log#:
Splitf:

ICP DiI:
Dil Fctr:

Est. IDL
ug/eL Analyte

0.015 A
0.060 A?
0.080 As
0.050 8
0.010 Ba
0.005 Be
0.100 Bi
0.250 Ca
0.015 Cd
0.100 Ce
0.050 Co
0.020 Cr
0.050 Cu
0.050 Dy
0.100 Eu
0.050 Fe
2.000 K
0.050 La
0.030 Li
0.100 Mg
0.050 Mn
0.030 Mo
0.250 Na
0.100 Nd
0.030 Ni
0.250 P
0.100 Pb
0.300 Pd
0.300 Rh
0.100 Ru
0.100 Sb
0.100 Se
0.500 Si
1.000 Sn
0.015 Sr
0.500 Te
0.800 Th
0.025 Ti
0.500 T1
2.000 U
0.015 V
0,500 W
0.010 Y
0.020 Zn
0.025 Zr

96-02613
119.2A.W2

1.00
91.2

96-02613
119..2A.W2

1.00
92.7

Sample Duplicate
ug/g ug/g

ND ND
58 81
ND ND
(5) (6)
ND ND
ND ND
ND ND

(115) (92)
ND ND
ND ND
ND ND

234 236
ND ND
ND ND
ND ND
ND ND

n/a n/a
ND ND
29 29
(45) (45)
ND ND
(25) (25)

65,708 66,180
ND ND

n/a n/a
5.119 5,175

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
(70) (69)
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

96-02614
119.28.W2

1.00
97.4

96-02614
119.2B.W2

1.00
93.1

Sample Duplicate
RPO ug/g ug/g

ND ND
33 * 292 239

ND ND
(6) (6)
ND ND
ND ND
ND ND
(76) (80)
ND ND
ND ND
ND ND

1 225 225
ND ND
ND ND
ND ND
ND ND

n/a n/a
ND ND

.1 (11) W1(41) (44
ND ND
(24) (24)

1 64.384 64,845
ND ND

n/a n/a
1 5,380 5,334

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
(52) (52)
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

RPO

20

Batch Blk
ug/g

Post Spike
Recoveries

Spk Spk
A' "B"

Batch Blank and Post Spikes
presented with Core 118
Segment ZA/2 results

Estimated Quantitation Limit (EQL) - lOx IDL; "( )" results 'EQL but -IDL.
Above 5 times EQL, results reportable to 2 1/2 significant digits.
The process "blank" has not been subtracted from the "Sample & Duplicate" results.
Above 5 times EQL, precision is estimated at better than +/-20t and accuracy +/-151.
"ND" - Not Detected; Estimated Sample Detection Limit (ug/mL) c (IDL in ug/mL) * (Dil Fctr)
If RPD flagged with "", then RPD >201 and sample & duplicate results >EQL.

Data, including calibration/QC, archived File ICP-325-405-1/96A0114

ZI.s

Note; I)
2)1
3)J
4)
5)
6)



WHC-SD-WM-DP-170, REV. 1

05/09/96
TWRS

PNL-ALO-211
96A0114

BX-112 Core 119 Water Leaches

119 Segment 2A

Sample
96-02613

119.2A.W2
Water

0.5492
50.11

Duplicate
96-02613

119.ZA.W Z
Water

0.5447
50.49

File: m050996b
Reported: 05/24/96

Data Page 1 of 2

119 Segment 28

Sample Duplicate
96-02614 96-02614
119.28.W2 119.28.W2

Water Water
0.5141 0.5407
50.05 50.33

Analyzed Date:
Project:

Procedure:
ICP Data Name:

Tank ID:

Segment ID:

Sample Log#

Prep Type
Sample Wt-g

Makeup Vol-mL
Dil: Smpl-mL
Dil: Vol-mL

Prep Factor
Spike ID
Spike PreDil'n

ICP Dilution

Dil Fctr
Run Time

(ug/g) Ag
Al
As
B
Ba
Be
BI
Ca
Cd
Ce
Co
Cr
Cu
Dy
Eu
Fe
K
La
Li
Mg
Mn
Mo
Na
Nd
Ni
P
Pb
Pd
Rh
Ru
Sb
Se
Si
Sn
Sr
Te
Th
Ti
TI
U
V
W
Y
Zn

(ug/g) Zr

1.00

91.2
11:50

-0.1
58.0

5.6
5.1
0.0
0.0
5.5

115.2
-0.2
-1.4
-0.0

233.9
-0.3
-0.2
0.0
2.4

341.9
-0.2
29.1
45.2

0.0
24.9

65707.7
-0.5
-0.2

5119.5
-1.4

2.0
1.7
3.5
0.0
2.4

70.0
-6.7

0.3
0.6
0.4

-0.1
0.6

51.1
-0.1

1.4
-0.1
-0.1
-0.1

1.00

92.7
11:53

-0.2
80.9

5.5
6.2

-0.0
-0.0

3.3
91.6
-0.2
-2.1
-0.1

236.1
-0.4
-0.2
0.0
1.1

354.5
-0.2
29.3
44.6

0.0
25.3

66179.9
-1.0
-0.3

5175.4
-1.2

1.2
1.1
3.6
0.1
3.0

69.4
-6.2

0.2
0.5

-0.0
-0.1

0.6
22.0
-0.1

2.1
-0.1
-0.1
-0.2

1.00

97.4
11:57

-0.2
292.3

5.7
6.3

-0.0
0.0
5.6

75.6
-0.2
-1.4
-0.1

224.6
-0.4
-0.2
0.0
1.6

337.7
-0.3
11.3
40.7

0.0
23.5

64383.8
-1.2
-0.3

5380.4
-1.5

1.7
1.0
2.9
0.3
3.5

51.8
-8.1

0.2
0.7
0.8

-0.1
0.6

47.6
-0.1

0.8
-0.1
-0.0
-0.2

1.00

93.1
12:01

-0.1
239.0

4.7
5.9

-0.0
0.0
5.1

79.9
-0.3
-1.3
0.0

225.4
-0.3
-0.1
0.0
2.0

348.8
-0.1
11.3
43.9

0.0
23.7

64845.3
-0.6
-0.6

5333.7
-1.3

2.8
1.9
3.3
0.6
2.8

52.5
-5.2

0.2
0.8
0.3

-0.1
0.5

54.5
-0.0

1.2
-0.1
-0.1
-0.1

2166
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WHC-SD-WM-DP-170, REV. 1

Template: TC-swl-2 ICP RAW DATA -- IEC Corrected

BX-112 Core 119 Water Leaches05/09/96
TWRS
PNL-ALO-211
JA ICP WB73520

Raw Data
Data Page 2 of 2

Reviewer: // 5A

Sample ID: 96-02613 96-02613 96-02614 96-02614
Split ID: 119.2A.W2 119.2A.W2 119.2B.W2 119.28.W2

11:50 11:53 11:57 12:01

-0.001
0.636
0.062
0.056
0.000
0.000
0.061
1.263

-0.003
-0.015
-0.000
2.564

-0.003
-0.002
0.000
0.026
3.747

-0.002
0.319
0.495
0.000
0.273

720.210
-0.006
-0.002
56.114
-0.015
0.022
0.019
0.038
0.000
0.026
0.768

-0.074
0.004
0.006
0.005

-0.001
0.006
0.560

-0.001
0.016

-0.001
-0.001
-0.001

-0.002
0.873
0.059
0.067

-0.001
-0.000
0.035
0.989

-0.002
-0.023
-0.001
2.547

-0.004
-0.002
0.000
0.012
3.824

-0.003
0.316
0.481
0.000
0.273

713.986
-0.011
-0.003
55.836
-0.013
0.012
0.012
0.039
0.001
0.032
0.749

-0.066
0.002
0.006

-0.000
-0.001
0.006
0.237

-0.001
0.023

-0.001
-0.001
-0.002

-0.002
3.002
0.058
0.065

-0.000
0.000
0.057
0.776

-0.002
-0.014
-0.001

2.307
-0.005
-0.002
0.000
0.016
3.469

-0.003
0.117
0.418
0.000
0.241

661.306
-0.013
-0.003
55.264
-0.016
0.017
0.010
0.030
0.003
0.036
0.532

-0.083
0.002
0.007
0.009

-0.001
0.007
0.489

-0.001
0.008

-0.001
-0.000
-0.002

-0.001
2.567
0.051
0.064

-0.000
0.000
0.055
0.858

-0.003
-0.014
0.000
2.421

-0.003
-0.001
0.000
0.021
3.747

-0.001
0.121
0.472
0.000
0.255

696.653
-0.006
-0.006
57.302
-0.014
0.030
0.021
0.036
0.006
0.030
0.564

-0.056
0.002
0.009
0.003

-0.001
0.005
0.586

-0.000
0.013

-0.001
-0.001
-0.001

-2167

Analyzed:
Project:

Procedure:
MTkE:

Analyst:

5-/ 2 /9 6

1050996b

Post Spikes
"A *B'

ug/mL ug/mL

0.500
10.000
2.500
2.000
0.500
0.100

25.000
25.000
0.500

2.000
1.000
1.000
1.000

2.000
2.000

Run Time:

(ug/mL) Ag
Al
As
B
Ba
Be
Bi
Ca
Cd
Ce
Co
Cr
Cu
Dy
Eu
Fe
K
La
Li
Mg
Mn
Mo
Na
Nd
Ni
P
Pb
Pd
Rh
Ru
Sb
Se
Si
Sn
Sr
Te
Th
Ti
T1l
U
V
W'
Y
Zn

(ug/mL).Zr

20.000
25.000

2.000
32.000
0.500
1.000

36.700

1.000
5.000
2.500

2.500
2.500

20.000

0.500

1.000
2.500

1.000

1.000
2.000

1.000

2.000

2.000
2.000
2.000

2.000

2.000
10.000

25.000

2.000
1.000

-
- ---



WHC-SD-WM-DP-170, REV. 1

Battelle PNUACUlnorganic Analysis Group QC Summary ICPAES

E ~~o I O CoV19V040 ',CVI 9604031901
AOI114 A114

Sc nmany for CC CCVI 9604031901 10:13 13:28
(19.ccv1) sl 11 MO- ONC CONC

(IV: C i} _ ( _ ( gL)1059 _ _

A 0.600 2 87 0.001 0 -0.013 -2.2 0.59 0.59
AJ 6.000 2 .9.43 0.025 0 -0.067 -1.0 5-.r*3 _ _.96__

As 2.000 2 -10461 0.031 21 0.046 2.3 2.02 2.07
8 I.oo 2 | T-9-1| - .00-5 1 0.051 5.1 1.05 i.o_

B 0.600 2 1 .581, ' .002 01 .0.019 -3.1 0.58 0.58
Be 0.200 2 - .W 198 § 0.000 -0.002 -1.1 0.20 0.20

Bt 2 027| 0002 7!0.2 0.025
-a 30.000 2 30.025 0.093 01 g.02 U.1 303, 30.1

Cd 0.6001 2 0.5971 0005 1 -. 003 -0.4 0.60 0.59
c. 2 -_.0231 0.014 -63 - 0.013 Q033
c 0.600 2 0.597 0.005 1 -0.003 -0.6 0.59 0.60

Cr o.eoo Y 0.585 0.000 0 .0.015 -2.6 0.59 0.58
cu 0.600 2 0.557 0.004 1 -0.043 .7.2 0.56 0.65

Dy 2 -0.002 0.000 .22 0.002 Q.002 i
Eu a 000 6Eu 2 0.002| 0.0001 61 -7002 0.002

Fre 2T.00 2 24.962 0.094 0 .0038 -0.2 24.9 25.0
K 40.000 2 .169 0.70 2 -1.831 -4.6 38.7 } 37.6

Ua 2 O.0001 0.000; 701 0.001 O .000-:a --I
Li-.o01 0.00 -267 0.001 0.002

M 15- 15,237 0.001 01 0.237 1.6 15.2 15.2
n O.400 0.4121 0.0081 0 0.012 3.0 0.41 0.41

mP 0.600 2 0.5881 0.0031 10_ -a1 -2.o 0.59 0.05
Na 5.000 2 1..29 0.0751 1 0.041 -2.1 4.98 5.95

R2 -001 0.01 04 -2061 0.002 | 0011
Ni 0.600I 2 0.5961 0.016 11 -4.8 4 -0.6 0.59 0.60

Ru 2_ 1 -0.040 0.005 10&l 0.0451 0.052
b 2.000 2 1.95 0.0161 1 -0.041 | -2.1 1.97 2.9

Pd 2 -.0331 0.04 -48 0.022 0.045

- R ho 1 2 -0 .4 1 0 .0081 49 .00 ? 1 0 0 .021

FkRu- 2 - 0.003f 0.02 -U -. 01 -1 _ 0.006
9b 2.000 2 2.0191 0.012 1 0.019 [0.9 2.03 2 .01

1000 2 1.0651 0.004 0 0.065 6.5 1.6 1.07
r' 0460 2 1 0.4971 0.0011 0 0.037 8.1 0.50 0.50

Sn 2 0.2038 0.0351 7 _ 0.22 0.013
_r 2 | 0.0011 0.100 - 0.00 1 0.00 1

7 2 0.0231 0.0101 1 0.023 0.023
Th | 2 -0.0301 0.0031 11 0.028
71 200(2 1.97541 0.014 11 -0.0246 -123 1.946 19

T-200|2 .76 .2 l 24 -2} 19 1.99
U | 2 | -0 671 0.1311 -111 | | 0.25 i0.1

V .60|2 0.5861 O.001 0[ -0.014 -24 05 .16

(W |2 0.036f O.0W21 71 .3 0.035
Y 2 0.0011 O.OD001 391 001 [ D .01

17-n 7 0.600 2 0.O05 0.01 2 0.005 1 0.9 } _. 0.61
2. |2| -O.QD4; 0.00| 0| || 0.0!4 || .004

OC Summary macro from A01 14.XLS 5/10/96 g 10:18
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WHC-SD-WM-DP-170, REV. 1

Battelle PNUACUlnorganic Analysis Group QC Summary ICPAES

Al
As

saae
8i
Ca
Cd
C.
Co
Cr
Cu

Eu
Fe
K
La

Ti

Mn
MO
Na
Nd
NI

Pd

RI,

Sb

Sn

Te
Th

TI

u
V
w

Zr

OC Summary macro from A0114.XLS 5/10/96 @10:18 2 of 18
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WHC-SD-WM-DP-170, REV. 1

Battelle PNUACUInorganic Analysis Group QC Summary ICPAES

QC CVA96041 4 CVA96041 C VA96041 VAA v I
A0114 A0114 A0114 A0114 A0114
5/996 5/9/96 5/9/96 5/9i96 5/9/96

asaSUMM&r r'dCMCF915_ 00:58 10:41 11:35 12:07 13:14

(QC-MCVA) CONC CONC CONC CONC CONC

.. ~ r ~ Ans. Dr E J~...4 Bis 1151 1197 1243 1289 --- 3-'
(Ua/mi) Ju~an!4i (%L) j e l M L) N) v L (ug'mL) U jRL

A Q 5UU 0 .479 0.0031 1 -0.021 I -.3 0.48 0.48 0.45 0.47 0.48

At 10.000 5 9.898 0.0, 1 4.102 -1.0 9.86 .98 9.83 9.83 9.99
As 2500 2.53 0.020 1 0.036 1.5 2.52 2.53 2.54 57~
B 2 5 2.071 0.017 1 0.071 3.5 2.06 2.09 2.06 2.05 2.08
Bj 0.500| 5 | 0.492 0.005_ 1 4.008 . 0.40 0.50 0.49 0.49
B8. 0.100| 5 | 0.097 0.001| 1| -0.003 -2.8 [ 0.097 0.096 0.096 0.097 T
Bi | 25.0001 T 24.066 0.206| 1 .0.934 -3.7 } 24.0 24.3 23.9 23.9 WT
Ca | 25.000| 5 24.964 0.174| 1| -0.016 -0.1 24.9 25.1 24.8 24,8 2S.

C 0.500 5 0.492 0.005 1 -0.018 -3.5 0.49 0.40 0.48 0.47 0.48
C -0 .0 53 0 .0 12. -230 _ 0.0 48 0 .0 60 0 .0 3 6 0 .0 5 2 0 .06 9

Be 1.0001 5 0.974 c.oo7 i -0.025 -2.6 0.97 0.96 0.97 0.97 0.98
Cr 1.000 5 T h.62 0.008 1 -0.028 -2.8 2r0 0.93 0.97 O .9 .
Cu 1.000| 3 I .2 T.9 11 -0.073 |-7.3 |} 0.93 |{ 0.94 | r-2 0.92 0.93

y|5 8-0.009 0.0020 -18 { . 0 0
Eu 25.___ 5 | -0.001 0.000 -58 0.01 0.001 0.001 0.000 0.001 0.001
e 20.000 5 | 19.821 0.166 | -. 179 -0.9 19.8 |20.0 19.7 19.7 20.0

KW 25.000| 5 23.602L 0.3881 2| -1.398 -5.6 23.9 23.8 23.9 } 23.3 23.1
L. 5 -0.053 0.002 -19 ___ 0.011 0.013 0. 0.0 2 0.013

UC 2.000 5 1.983[ 0.023 1 -0.017 0.8 2.00 2.01 1.97 1.95 1.99
Mg | 31.200 5 31.6191 0.233 0.419 1.3 31.6 31.9 31.4 31.4 31.8

Co 1000 5 0,512 0.006 1 0.01 -2.3 0.51 0.52 0.51 0.51 0.52

1i.00 s 0,983 0.09 1 -0.017 -1.7 0.98 0.9 0.9 0.9
u 36.700 5 36.342 0.260 1 -0.358 -1.0 38.0 36.4 36.3 36.2 36.7
d 5 -0.050 0.011 -O3N| 1 0.050 |..67 | .34_0.04

NV 1.000 TI 0.981 0.023 21 0.012 -1.2 0.97 1.03 1 0.98 0.98 0.90
Fe 5.000 5 1 4.8401 0.030 1 -0.160 I -3.2 4.62 4.89 4.81 4.83 4.85
Pb 2.500 TI 2.373 0.010 h .127]| -5.1 2.3 2.8 2.3 2.3 1 2.3

Ta 5 -0.1631 0.030 -18 0.17 0.19 0.12 0.15 0.19
R | 5 -0.0701 0.0131 7 18 7 -.0.8 0,068 0.080 0.052 0.067 0.085

Ru I -0.0191 0.0091 -47j ___ 0.029 0.027 0.010 0.012 0.015

5. 2.00 5 1 2.37 00i 0.07 1.5 25 .4 25 .32
Si 20.000 5 19.5451 0.132 1 0.455 1-2.3 195 19.7 19.4 19.4 19.7

Sn|5| 0.0111 0.0.40 [ 3721 | 0.O22f | 0.020 | 0.060 [ 0.032 0.039
r 0.5001 5 0.5011 0.00| [ 1 0001 0.2 0.50 _0.52 0.50 0.50 0.51

Te| o.oosi 0.0071 461 0.009 0.002 0.009 0.012 0.007
Tb |___ T 0.0431 0.005| 131 0.044 ~~.047 0.034 0.046 r.i4-

O 1.000| 5 0.975 0.0091 1, -0,027 -2.5 0.97 0.98 0.9 0.99
TI 32.500 5 2.464 0.0231 1 -0.036 -1-1.4 2.43 | 247 2.45 2.47 2.50

S 0.802 0.1531 -191 .0 0.94 0.58 } 0.78 0.96
7 t.0o T 0.977 0.007 1i -0.023 -2.3 0.98 0.99 0.97 0.9 0.98
W j Z5001 5 0.024 0.004 151 0.028 0025 0.027 0F2 0,019

d 1 5 -0.0021 0.001 -261 1 0.02 0.002 0.001 0.002 0.002
R. 5 -0.071 0.011 I- 00 -2. 0.06 0.98 0.97 0.07 0.90
1 M01 5 1 19 .561 0.021 [ I -. 19 1,7 1.4 1. 1i.9

an1m 1000.0111 0.0-401 372 1 0.02 0.20 w r6 i r3 0.03

QC Summary macro from A0114.XLS 5/10/96 @ 10:18
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WHC-SD-WM-DP-170, REV. 1

Battelle PNUACUlnorganic Analysis Group QC Summary ICPAES

OC-M

A
Al
As
B
Ba
Be
Bi
Ca
Cd
C.
Co
Cr
Cu

Eu
Fe
K
La

Mg
MnMn

Na
Nd
Ni
P
Pb
Pd
Rh
Ru
Sb
Se
Si
Sn
Sr
Te
Th
Ti

U
v
w
Y
Zn

OC Summary macro from A0114.XLS 5/10/96 @ 10:18 4 of 18
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WHC-SD-WM-DP-170, REV. 1

Battelle PNUACUlnorganic Analysis Group QC Summary ICPAES

CC MCVB 96041 CVB 9604181902 _
- A0114 A0114

y MCyB 9 g4:902 11 2 3:19

(Qc-MCVB) 2 CONC COfNC

(Ug/ML (ug/L) (ugL) N% (UgLj %) N u t1-) (Ug_L)
Ag 2 O-0.1 O.02 .19 =0.§1=0 0.013
Al 2 1 0.065 4 1.65 1._4
As 2 0.292 -0.061 21 _.5T_ --. 3-4
B 2 6.110 0.024 0 _ 6.09 6.13 _

Ba 2 1 0.0031 0.000 9 -0. 0.003 _

s 2 0.0011 0.000 7 - r.o - .--owl-
Bi 2 0.072 0.001 2 0.072 0.073
C. 2 0.081 0.002 2f_._ 3 0.080 ___

Cd W3 .0 0.001 18 _.004 0.003
Ce 2.000 2 1.944 0.011 1 -0.056 -2.8 1.94 1.95 {
50- 2 -. 004 0.001 -16 0.005 1 0.004
Cr 2 2 O 0 0,002 34 _.__4 O f.lf _ _

Cu 2 0.025- 0.012 481 0.033 0.016 _

Dy 2.000 2 1.89 0.1 C -0.111 -. 6 1.88 1.89
Eu 2.000 2 1.912 0.009 0 -M8| -4.4 1.91 1.92

F2 _ .4 .4 5.3 0.048
K _2 -2.48 7 0.514 -21 2.12 E 2.2_ |

La 1. 1 2 0.94. 0.010, 11 -0.060 -6.0 0.93 | _.9_

u 1 0102 -0. 0.0021 C| 0.002 0. _ _ _

Mg 1 2 -0.1651 .- 0.18 HIS -9 1 o .15
Mn 2 0.0011 0.000 71 0.001 0.001
Mo 2 0.006 0.001 101 0,006 | 0.007
Na 2 1 4.401 0.053 1 4.41 4.49
Nd 2.000 2 1 1.8501 0.013 1 -0.150 I -7.5 | 1.84 [ 1.86
Ni 2 0.026 . 0.026 ___ 0.027
P 2 0.1021 0.008 0.096 || 0.11 _ _

Pb_ 2 |_ 2 0.212 1 0.010 b_ _ I.2 - . _ _
Pd J 2.000 2 2.1091 0.087 41 0.109 1 5.4 2.05 || 2.17
Rh 2.000 2 1.9161 0.007 01 -0.084 -4.2 1.91 1.92
Ru 4 2.000| 2 T1.92 0.001 0| -0.098 -4.9 1.90 1.90
Sb I 2 QI090 0.007] 71 _| 0.085 0.094
Se 1 2 1 0.0071 81 0.085 |0.076 | }
Si 1 2 56.190 0.1751 01 - - .93 T-.S -I
Sn 2.000 2 1.9611 0.023: 11 -0.039 -2.0 1.98 1.94 _ _

Sr 2 0 0| 0.000 01 0.004 -0.004
To 2.000 2 1.930 0.009 o -0,070 -35 192 1.94
Th 10.000 2 9.3051 0.060 -0.695 -7.0 9.25 9.36 _

Ti I 2 1 0.001 0.000 41 1 0.008 0.008
TI I I 2 1 0 0061 0.004 621 -0009 0.003 _
U li 25.0001 2 | 23.7401 0.241 1 -1.260 -5.0 23.9 --- }.-6

2 -0.004 0.001 -24 - 0.003 0,004 |
W 1 2.0001 2 1.9371 0.001 0 .063 -3.1 194 1.94

|Y l 1.0001 2 0.9531 o.006 I1I -0,D47 |-4 7 | Q,96 || 0.95
nj T h. I 0.000 5- 0.006 || 0.006 _ _ |

Zr 2 0.023 0.0081 361 0.029 || r.017 || | }
1I 2 100W.0 . 10,000 01 1,u-|

QC Summary macro from A0114.XLS 5/10/96 Q 10:18
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Battelle PNUACL1Inorganic Analysis Group QC Summary ICPAES

0C-M

Ag
A]
As
B
Ba

Be

Ud-
Ce
Co
c.

La
U

Mn

Na
Nd
N!
P
Pb

- - Pd
Rh
Ru
Sb
Se
Si
Sn
Sr

Th
Ti-
TI
U
v
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WHC-SD-WM-DP-170, REV. 1

Battelle PNUACULInorganic Analysis Group QC Summary ICPAES

C SRM-1 643d I RM-1 643 10520
AOI114 A70114

-7- sw I___

s dscfsumma orC SH s 6-143 108520' 1:07 13:23

(NIST:SRMI43d) _CONC CONC

RL Ave Lei aEL Jffl I..I 1473 1519
- (ug/mt (ughnL) ,J(%, N 5ugmL J (% (ugMt) (u )n_

0.001 2 .0001 0.001 -117 -0.002 -181.5 .114% 0.00 -249% -0.002

Al i 0.128| 2 0.125 0.000 0 -0.002 j -1.9 013 0.13
As 1 0.055 2 0.060 0.004 7 0.004 | 7.0 0.057 12% 0.063 i

B 0.145 2 0.155 0.004 3 0.010 7.1 0.15 0.16 1
Ba | 0.5072 0.506 0.007| 1 -0.002 -0.3 0. 0.51 i
e8. 0.013 2 0.012 0.0000 -1.8 0.012 0.012

Bi | 0.013 2 0.010 0.003 27 -0.003 -23.7 -38% 0.008 0.012
ca | 31.060 2 31.6311 0.351 1 0.581 1.9 31.4 31.9
Cd 0.006 0.006 0.002 28 0.000 -6.6 12% 0.007 .25% 0.005 i

Ce2 -0.013 0.019 -145 0.000 _ 0.027 i
UW o.o2s 2 0.025| 0.001 3j 0.000 1.8 0.026 0.025
Cr 0.019 2 0.021 0.001 5"" 0.002 9.4 13% 0.021 0.020
cu 0.021 2 0.014 0.003 22] .007 -33.2 23% 0.016 44% 0.012
Dy -2 0.OO0j 0.000 -10 0.000 0.000
Eu - _ 2 0.0021 3 W'_ 0.001 0.002
FY 0.091| 2 0.0871 0.002| 2| -0.004 -4.7 0.086 |0.088

K 2.356 2 1.665 0.748 451 -0.691 j -29.3 2.19 2% 1136

La 2 0.002 0.002 991 j 0.003 0.001
LI 0.017 2 0.017 0.002 141 0.001 1 5.5 16% 0.019 [ 0.016
Mg 7.989 2 8.358 0.076 1 0.369 4.6 8.30 8.41
Mn 0.038 2 0.040[ 0.000 1 0.002 6.4 0.040 0.040
MO 0.113 2 0.1121 0.001 11 -0,001 -1.2 0.11 0.11
Na 22.070 2 217071 0.442 21 -0.363 - .1.6 21.4 22.0
Nd 2 0.000 0.012 -5154 0.008 0.009 i
Ni 0.0582 0.0521 0.001 21 -0.006 -9.8 0.053 -11% 0.052
P 2 0.0321 0.007 211 0.037 0.028
Pb 0.018 2 .0.001 0.008 -5701 -. 019 -107.4 T-7% 0.004 -137% 5.007
Pd 2 | -0.010 0.0271 -2621 0.009 0.029
Rh 2 -0.0121 0.013 -1IDS 1 0.003 0.021
Ru I 2 1 0.002j 0.002 -87f 0001 0.004 i
Sb 0.0541 2 0.0521 0.004 aI -0.002 -4.5 -10% 0.049 0.055
Se 0.011 2 0.024| 0.0001 21 0.012 106,8 104% 0.023 109% 0.024:.
Si 2.700 2 2.951 0.046 21 0.255 9.5 2.92 11% 2.998 ;
Sn 2 -0.0641 0046 -72| 1 0.031 , 0.097 i
Sr 0.29 2 I.96M .0I 21 0.001 0.3 1 0.29 0.30 2
Te 0.001 2 -0.0081 0.007 -891 _.009 -912.5 1-404% -0.00 -1,421% D.013
Th - -2 0,0031 0.Q14 457[ |_ 0.007 0.013 ._
T i 2 ._ 1.t y 001 -1911 | [ 0.000 0.001
T 0.o7 2 .1 -0006| 0.001 -201 -0.013 1 -184.3 -172% -0.00-196% -0.007

2 U._45_ 0.255 sn3 } 0.22 |0.14 _

v 0.035 2 0,0321 0.001 31 -0.003 -8.3 0.033 .10% 0.032
1V I [ 2 ._4 0=4 _._ 51 0 .004 _ _0005
Y ___ 2 | 0.0001 0.000[ 491 | |_ 0.000 0.000 i
Zn 0 07221 _ 2 0.078[ 0.0011 1 0005 7.1 0.077 0.075 E

0. 22 | -. 003I .1 1 -1 0.002 0003
M4 003 0.00I1 I_I 0 1 if 1_,_ _

QC Summary macro from A0114.XLS 5/10/96 @ 10:18
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WHC-SD-WM-DP-170, REV. 1

Battelle PNUACULnorganic Analysis Group QC Summary ICPAES

ANST:

A]
AJ
As
B
B.
Be

Ca
Cd
Ce
Co
Cr
Cu
D
Eu
Fe
K
La

Mn
Mo
Na
Nd
Ni
P
Pb
Pd
Rh
Ru
Sb
Se
Si
Sn
Sr
Te
Th
Ti
TI
U
V
w
Y
Zn
zr.
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WHC-SD-WM-DP-170, REV. 1

Battelle PNUACUInorganic Analysis Group QC Summary ICPAES

' yv Me I MI X M g

rP1.0 sBLanr. CONC C NC CONC CONG CONC
TRUEe rSna .PxJ Bi Rflj,* 645 f61V 737 7a3 82

AM2hnW - (u L) Ju~~ %~, u ml -(i U JMFL ua-"t) (u Li ("gfltL)
6 -0.002 0.002 -80 ___ 000 0.002 0.001 0.003

A0Al 6 0.016 0.033 203 0.010 - - 0.000 0.019 0.004

As . 0.004 l -7680 0.004 -0.004 03 0.002 0.004

6 0.001 0.003 594 0.001 0.001 T 0.4 ,. .00

e 6 0.000 0.001| -153 0.001 0.001 0.000 0.001 0.000
'T' ZZ 0jZA 01 -200 0.000 0.000 0.000 0.000 0.000

Bi 6 0.019 0.029 54 0.017 0.002 0.019 0.022 0.017
Car 0.028 0.031 J153 0.0-03 -701 0. 502-1 0.029 0.'014

d -0.001 0.002 -167 -00.000 0.003 0.002 0.003
Ce -r -0.028 0.009 -31 1 _ _0.027 - 0.034 - 0.030 0.012 0.028

6 -0.001 0.001 -103 _0.002 0.003 0.001 0.001 0.001
Cr6 0.000 0.001 433 _ 0.000 ) 0.002 0.001 0.002 0.001
Eu 6 -0.003 0.002 -701 1 O 0.004 0.006 0.002 0.000 0.002

6___ -0.003 0.001 -441 1____ 0.004 -- 0.005 04003 0.001 0.003
Eu -___ To00 0.- 5 ___ 001 -- 6-51 0.001 "r- 0001

-u6 0 .0 0 1 0 .0 0 0 -2 3B0 2 0 2 0 0 0 . 0 2 . 0
Fe 6 0.015 0.026 168 _.0__ j0.08 00 0.009 0,015 0.003

-0.900 0.371 -41 0.66 1.14 0.80 1 0.38 0.97
La 6 -0.002 0.006 -332 0.005 0.004 0.006 0.001l 0.006
Li __6 I.O27 0.002 -100 0.003 0.006 0.001 0.001 0.001
M 6 006 008 -293[ ' M04 | M.2 | 0.009 O.D20 Es000
M - 0.000I 0.000 .785 0.000 0.001 0.000 0.001 0.000
MO 6 0.000j 0.001 28181 0.001 0.001 (.000 0.002 | 0.000
Na ____7__2 -31 0.00050 0.069 0.006 0.071 0.006
Nd _ -0.020 0.010 50 1 0017 0031 oo.18 o .o04 ' 0.018
Ni _ 0.031i 0.052 168 i _ _ 0.006 0.061 0.011 0.000 0.004
P 6 0.023 0.036 1511 . 0.016 0.000 0.012 - 0.023 1 0.035
Pb ~: -0.0221 0.008U -37 ,_ 0020 j 0.029 0.016 0,010 0.023

d _U6 -0.042i 0.027, -631 _ 0.048 0.076 0.034 0.002 0.038
Rh | 6 - -0.02 0.011 -49 | 0.026 0.036 0.024 0.003 0.021

Ru 6 -0.006 0.005 -i1 0.008 0.012 0,005 0002 -0.005
1b 6 -2 _.0 -1281 000 13 0.007 0006 0.006

Se 1 6 f 0.006( 0.01f 152f-----62 - _ _ 008 - 0.004 0,009 0.010 0.015
sTf 0.009[ 0.0181 2031 0005 0.008 0.015 0.040 0.014

n61 -0.08 0.0281 -32 _ _0.071 0.13 || 0.079 |0.060 0.096
Sr6 0.0001 0.0001 ao[ ____ 0.000 | 0.000 || 0.000 0.001 0.000

Th 6 -0.015 0.0051 -33 1_0,011 j 0.019 | 0.014 0.008 0.017
_____6 0.0101 0.0011 7[_ __j __ 0.009 | 0.010 0.010 0.011 0.010

Ti T -0.0011 0.001 -611 0.001 0.002 0.001 || 0.000 0.001
Ta -0.0lS[ 0.003 [ -231 ___ 0.019 oem01 0.012 0.011 0.012

U ___ -w 0.354j o.11a8 -331 ___ I0.36 rir - 0.37 0.13 0.36
____ -0.002] 0.0011 -601 ___ T0.003 0.0054 0.002 0.0 0.002

W5 -0.0021 ..06 2831 | .0 .0 0.008 0.003 0.008
Y6 1 -. 001r 0.001| -471 __ _ 0.001 0.002 0.001 0.000 0.001

1 -0.0011 __ .001_ 133_______ ___ .001__ 0.002 0.000 0.000 0.000

___r__ 6 | -0.0041 0.0021 -6O0 -. 0 0.006 0.003 0.001 0.003
___M 1a n0.00 .0 0 1,rnr - 1,r0 1 , m r 1_.__

QC Summary macro from A0114.XLS 5/10/96 @ 10:18
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WHC-SD-WM-DP-170, REV. I

Battelle PNUACUlnorganic Analysis Group QC Summary ICPAES

ICPi.0

Al
Al
AS
BI
B.
Be
Bi
Ca
Cd
Ce
Co
Cr
Cu
D0
Eu
Fe
K
La
Li
Mg
Mn
Mo
Na
Nd
Ni
P
Pb
Pd
Rh
Ru
Sb
Se
Si
Sn
Sr-
Te
Th
Ti
Ti
U
V
w
Y
Zn
Zr

It

1.0 960 ISF
A0114

96
13:43

CONC
8
u L
0.
0. V

0.
0.004
0.001
0.000
0.069
0-ass
0.001
0.03
0.002
0.000
0.005
0.004
0.001
0.065
1.44

0.010
0.003
0.020
0.000
0.001
0.052
0.029
0.12
0.017
0.032
0.061
0.030
0.009
0.003
0.015
0.011
0.10

0.000
0.019
0.010
0.002
0.016
0.43
0.004
0.004
0.002
0.001
0.006

QC Summary macro from A0114.XLS 5/10/96 @ 10:18
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WHC-SD-WM-DP-170, REV. 1

Battelle PNUACUlnorganic Analysis Group QC Summary ICPAES

QC SSTMCV T6N TMCV9604031904
A0114 T tA14 -.

3flfi4Qa SumIn~arvforQOC SSTMCVO04.3I8O4 10:17 13:32 1
-ltMV ST Midrano CaCheek Std.) _ CONC CONC i

TrRg i e A. " .v _ I_ |_| 1703 !
fU%'mL | L |ugitt) | % L () .%) (____ (__ n_ (_

Ag 050|2| 0. 01 0.0| 0 .0 .0 0.500, 0 ---- 01 0.2 0.50 __________

Al .0 2 5.014 1 1 0.014 0.3 4.98 .05 -
As 2.000 2 2109 O.Wu 2- 0.109 5.5 208 2,13

F 2 W.i 0.001 2065 0.001 _.01 1
Ba 0.100 2 0.100| 0.001 1 0.000 0.0 0.099 0.10 _

0 0.100 2 0.1011 06 0 0.001 0.9 0.10 a.1o
ai 1.500 2 - 42 -.-- 6 0 0.042 2.8 1.54 1.5$ $

a 1.000 2 1.076 0.013 1 0.076 j 7.6 1.07 108 i
Cd 0.200 2 | 0.200 0.003 1 0. 0.0 -- 2- 0.20 _

Ce 2 -0.18 0.020 -116 0.003 0.032 !
Cc 2 -0.003 0.000( -1 _ 0.003 0.003 E
Cr- -0.300 2 0.304 0.0011 0 0.004 1.3 -030 0.30 i
Cu 2 -0.004 0.0041 -9| 0.001 D.06

2 -0.003 0.0011 -27 0.003 0.004 ;,
E2 2 0.006 0.000 7 _ 0.006 i.___
Fe 0bW 2 a. 0.012" 2 0.=2b 5.1 --. 62- 0.53 ;_
K j 5000- 2 49. 21 0. 21 0.968 -1.9 49.6 48.5 i
La 2 -0.004 0. -6[0.002 .0.006
LF _ 2 -0.003 0.001 -59 j 1_ 6_0.001 | 0.004
Mg...... 2 . a.118 0.013 -11 T.13 i0.11i
Mn 0.100 2 0.106 0.001 1 0006 5.6 .11 0.11 _

MO2 0.00 0.001 151 0.004 0.006
Na .000 2 5.028 0. r 0.028 0.6 4.99 r .07
Nd 2 -0.023 0.017 -72 0.011 0.035
Ni .500 2 0.5161 0.010 2 0.016 3.2 0.51 0.62
P 4.000 4. 4.043 0. I 0 0.043 1.1 405 4.04 _

P 3.000 2 2.9931 0.0041 0 -0.007 -0.2 3.00 299
Pd -Q2 10.007 $ 747 0303 0.044 ;.
Rh 2 -0.O22l 0.016i - 010 0,033
Ru2 0.008 0.0061 .73 1.004 0.012 j
Sb 2.000 2 2.0771 0.0ZM 0 0.07 3.8 2.08 2.08
Se 2.5001 2 2.6171 0.065 2 0.117 4.7 2.57 2.66 i
Si 3.000 2 3.0661 0.005 0 0.066 2.2 | 3.06 _ 3._7
Sn 2 -0.010 0.039j .408 _ _ 0.018__ 0.037
Sr 2 0001 0.000 0.001 0.001
Te 0.000 0.009j 183281 0.007 0.006
Th 2 -0.026 0.021 -791 _ 0.041 0.011
Ti 2 -0001 0.001 -78 -0 I 0.001 -

T __ 2 -0.006 0- 7 -129 0.001 0.011 I
U 20.000 2 9.i74 T .4 01 -. 126 1 -0.6 19.9 19.9
V 0.500 2 0.5041 o. I2 01 0.D4 0.9 0.50 0.51
W 2 V.0221 0.004 171 1 0.024 0.019
Y 2 -00011 0.001 -511 1 _ | 0.001 0.002
zn 2 0.002 0000 9) 0.002 0.002
Zr 0.500 2 0500 0.007 1 ____ 0.1 0.50 051
TIME 10000 2 1 10000.0001 0.000, 0 0.000 [0.0 l10000 L 10,o

OC Summary macro from A0114.XLS 5/10/96 Q 10:18
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WHC-SD-WM-DP-170, REV. 1

Battelle PNUACULnorganic Analysis Group QC Summary ICPAES

Dc-S

Al
As
a

a-

cae-
Cd-
ce
co
cr
Cu
Dy
Eu
Fe
K
La
U
Mg
Mn
Mo
Na
Nd
Ni
P
Pb
Pd
Rh
Ru
Sb
Se
Si
Sn
Sr
To
Th

U-

TIME
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WHC-SD-WM-DP-170, REV. 1

Battelle PNUACUlnorganic Analysis Group QC Summary ICPAES

Ag
Al
As
B
Ba
Be

Ca
Cd
Ce
Co
Cr
Cu
DY
Eu
Fe
K
La
Li
MI
MO
Mo
Na
Nd
Ni
P
Pb
Pd
Rh
Ru
Sb
S.
Si
Sn
Sr
Te
Th
Ti
TI
U
v
w
Y
zn
zr
TIME
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Battelle PNUACULnorganic Analysis Group QC Summaty ICPAES

(MCVA

Ag
Al
As
B
Ba
Be
Bi
Ca
Cd
Ce
Co
Cr
Cu

Eu
Fe
K
La

Mg
Mn
Mo
Na
Nd

NiPb
Pd
Rh
RU
Sb
Se
Si
Sn
sr

Th
Ti
TI
u
V
w
Y
Zn
Zr
TIME
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Battelle PNUACUlnorganic Analysis Group QC Summary ICPAES

(McVB

Ag
Al
As

Ba
Be
SBi
Ca
Cd
Ce
Co
Cr
Cu
Dy
Eu
Fe
K
La
U
Mg
Mn
Mo
Na
Nd
NI
P
Pb
Pd
Rh
Ru
Sb
Se
Si
Sn
Sr
T!
Th
Ti
TI
u
v
w|
Y

Zr
TIME
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WHC-SD-WM-DP-170, REV. 1

Battelle PNNUA CLInorganic Analysis Group ... ICPAES Data Report

Mulfplier
ALO#O

Cient D1
Det Limit Run Date-
(ualmL) (Analyt.)

96-2607
1182A1

U/9196
Unia

88.2
96-2607-CUP

118.2AkW2
519196
uglg

trA-an

(tRP0)

94.5
96-2608

118.26
SM9/96
Ug919

963.
96-2606.UP

(re-tm.
k.fl

fRPD)
0.015 AG-
0.060 A 729.84 705.84 -3.3 _03.91 674.95 11.1
(.21 As - -

0.050 a 5.59 6.7 18.6 6.03 8.70 10.5
0.010 Ba - -
0.005 Be - -
0.100 BI 5.721 _24.181 -84.7 2.s91 _48.71_ 50.8
0.250 Ca 48.941 [37.75_ -25.8 95.291 _103.06_ 7.8
0.015 Cd ----

0.100 Ce
0.050 Co-

.02 Cr O9 278.92 -0.1 273.72 28080 2.6
0.050 Cu -
0.050 Dy -

0.00 Eu -

0.050 F. 18.38 4.71 -92.5 _8.6 14.99 53.6
2.000 K _437.28 481981 10.1 _481.51] 458.4 -4.9

... La -....._ ...-........._....

0.030 LI 13.59 13.64L 0.4 38.68 36.11 -1.5
0.100 Mg [25.45_ _22.35_ -13.0 _40.03_ [40.55_ 1.3
0.050 Mn - - ................. ........ . .........-
0.030 MO [28.51) 26----- i.53 0.1 25.721 ,2652.
0.250 N. 65262.43 65051.71 -0.3 65*25.98 67068.29 1.9
0.100 Nd - -
0.030 Ni -

0.250 P 5572.90 ~53.74 -2.5 5306 ~ 11
0.100 Pb - -

0.300 Pd

- ...... . .... - ..- - -........ __..

0.100 Ru

0.100 Sb
0.100 s.
0.500 Si - (48.00)
1.000 Sn -

Sr
0.500 To

0.900 Th
0.025 Ti
0.500 TI
2.000 U

0.500 W
0.010 Y

0.025 Zr

202.28 195.6 15.58

Not: 1) Overall error creater the 1OImes detection limit is estimated to be within +/- 15%.
2) Values in bracketsf Lre kbi 10.tlmes detection limit with enor likely to exceed 15%.
3) -indicate measurement is kl&W detection Sample detection limit may be found by
muliplying -d. limir (far lff column) by multiplier" (top of en ch column).

%RPD (Duplicates) from AOl 14.XLS 5/10/96 @ 10:02

9.8

Page 1 of 2
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WHC-SD-WM-DP-170, REV. 1

Battelle PNNUACUInorganic Analysis Group ... ICPAES Data Report

Muldpliae
ALO#=

CantlD-
Det. Limit Run Date-
(ug/mL) (Analyte)

91.2
96-2613
119.2AW2

519198
uca0

92.7
96-2613-CUP
119.2A~W21

31196
U01l

rrPda)

(%RPDJ

97.4
96-2614
119.28W

519198

u010

93.1
96-2614-CUP
119.2fW21

519196
uO/O

rrajO%)

(%RPDJ
0.015 A9 - -
0.060 A 58.00 80.87 32.9 292.30 238.95 -20.1
0.080 As - - - -
0.050 B [513 6.19 18.8 6.30[ 594] -5.9
0.010 B. - - -
0.005 Be -

0.100 Si - -

0.250 Ca 115.19 1.64 -22.8 5.90 9.85.5
0.015 Cd --

0.100 Ce -

0.050 Co -

0.020 Cr 23808 0.9 224.50 225.36 0.3
0.050 Cu -

0.050 Dy -

0.100 Eu -

0.050 F. - - -

2.000 K 4.54.48 3.6 [337.73 (348.781 3.2
0.050 La - -
0.030 L 29.12 29.26 0.5 11.3 11.29_ -0.5
0.100 Mg (45.18] 44.57_ -1.4 _40.72 43.91_ 7.5
0.050 Mn - . . ................. ..
0.030 Mo _ 4.9 5.29 1.5_ 351 0.9
0.250 Na 65707.75 66179.86 0.7 84383.75 64845.31 0.7
0.100 Nd
0.030 NI -

.25. P 5119.46 5175.45 1.1 5390.43 5333.72 -0.9
0.100 Pb
0.300 Pd
0.300 

RL 

....
___- 

.........0.100 Ru
0.100 Sb
0,100 Se-.....____.. .. ____.. . .____ .. .

0.500 Si
1.000 Sn
0.015 S r
0.500 To

0.800 Th
.02 ... T!

0.500 TI
2.000 U

0.500 w
0.010 Y

.pl .-........... ....

-0.9

t57]
[(52.443

-

Note.: 1) Ovrll Oerr 0reafff tfh 10-limes detectfon limit is "timated to be within +- 15%.
2) Values in brackets J am. tfthf 10.-bmes detection limit wit, .tror likely to exceed 15%.
3) -* indicate measurement is below detection. Sample detection limit may be found by
multiplylny det. lmir (far left column by 'multiplier' (top of each column).

1.3

%RPD (Duplicates) from A0114.XLS 5/10/96 @ 10:02

21.87

Page 2 of 2



WHC-SD-WM-DP-170, REV. 1

Battelle PNNLACULnorganic Analysis Group ... ICPAES Data Report

Mulfpip I.
ALOO-

cfiwnt io0
Det. Limit Ru NDate-
(uglmL) (AnaIyte)

1.0

96-2607
116.2AW2

5/9196
(uogmL)

5.0
96-2607 S
1182 W

5/996
(ug/imL)

Tt.'..',
sea ma-.

oD)

1.0
96-4348
HDEHP Acid Wash#2

519/96
(ug/mL)

5.0
944349 05
HDEHP Ad

5M/996

(ug/mL)
NP)t.a.
(%D)

0.015 A9 -

0.060 A 7.97 -6. 0.30
0.080 As -

0.050 B .061 4.04 4.09 1.2
0.010 Ba -

0.100 6 -
0.100 [i0.65 -

0.250 Ca .53 -

0.015 Cd -
0.100 C. --

0.050 Co -

0.020 Cr 3.05 3.00 -1.6 -

0.050 Cu --

0.050 Dy -

0.100 Eu -

0.050 Fe [0.201
2.000 K 14.77-
0.050 La ---

0.030 Li .15-
0.100 Mg [0.28 -

0.050 Mn -
0.030 MO (0.2910.

0.250 Na 712.59 717.32 0.7 3.76 (.631 -3.6
0.100 Nd -
0.030 NI [0.37
0.250 P 60.85 58.51 -4.0 -

0.300 Pd -

0.300- Rh-
0.100 Ru -

0.100 Sb -

0.100 So -

0.500 i.
1.000 Sn
0.015 Sr
0.500 Ta
0.800 Th
0.025 TI
0.500 TI
2.000 U

0.500 W
0.010 Y

0.020 Z__ n
025 Z

[0.03)

I - I.-._J - L. .... _ -
Mot I : a *7WH unizerta ,o.ames deei ik .atiatod So be~m utA +.1'.

-2) V.A.. s lc~A.O Des w~b lO-*s"4 d*Ctb1 ama -it .1w b~ . xe f1%.
3) b- idcrn mesnn as g__w d.Mecb&. S.'pe 4.ectio, Pm,, Thy be fone py

rns'ytng det ter'r /r -nxiume) by mnipi.r''lap dmca oou,,).

%D (Serial Diluton) from A0114.XLS 5/10/96 a 10:01

2188
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WHC-SD-WM-DP-170, REV. I

Battelle PNNUACllnorganic Analysis Group ... ICPAES Data Report

MCVAO2
Expected

Spike Conc. Upper Cal.
rau/mL (ug/mL)

0.250 10.0
5.000 500.0
1.250 100.0
1.000 50.0
0.250 10.0
0.050 1.0

12.500 100.0
12.500 250.0
0.250 10.0

50.0
0.500 20.0
0.500 20.0
0.500 20.0

50.0
20.0

10.000 200.0
12.500 500.0

20.0
1.000 50.0

16.000 250.0
0.250 10.0
0.500 20.0

18.350 250.0
50.0

0.500 20.0
2.500 100.0
1.250 50.0

50.0
50.0
50.0

1.250 100.0
1.250 20.0
10.000 200.0

50.0
0.250 10.0

50.0
50.0

0.500 20.0
1.250 20.0

500.0
0.500 20.0

50.0
10.0

0.500 20.0
1.000 50.0

MuktpfiIr
ALOE.

Clent ID-
Det. Limit Run Date-

ug/mL) (Analyte)

1.0
96-2607

5/1996
(uo/mL)

1.0
9"-2607-PSA

(uc/mL)
0.015 Ag - 01 77.28
0.060 A] 7.07 8.67 93.76
0.080 As - 1.32 105.76
0.020 B .06 1.09 105.04
0.010 Be - 0.25 98.50
0.005 Be - 0.05 t00. 16
0.100 B11 . 12.35 96.21
0.050 Ca 0.83 12.92 101.24
0.015 Cd - 0.25 101.44
0.100 C - -

0.010 Co - 0.49 98.79
0.020 Cr 3.05 1.96 87.76
0.010 Cu - 0.48 95.23
0.050 Dy -

0.100 Eu - -

0.020 Fe 0.20 10.05 99.54
2.000 K (4.77 [14.24 94.81
0.050 La -

0.030 Li 1.06 98.45
0.100 Mg 0.29 16.22 100.52
0.005 Mn - 0.26 103.96
0.030 MO 0.29 4 98.25
0.080 Na 712.59 365.71 51.33
0.050 Nd - -

0.030 Ni 0.50 100.56
0.100 P 60.85 30.99 2245
0.060 Pb - 1.21 96.72
0.300 Pd - -

0.300 Rh --

0.100 Ru -

0.050 Sb - 101.07
0.100 Se - 107.56
0.500 Si _ - __5 102.53
1.000 Sn -

0.005 Sr 0.25 100.48
0.500
0.800

To

Th

0.005 Ti
0.500 TI

2.000 U
0.010 V
0.500 W

0.010 Y
0.020 Zn

_0. 00 Zr

0.49

[1.26)

0.49

0.50

0.99

98 15
100.51

98.91

100.15
98.55

Post Spike (MCVA@2) from A01 14.XLS 5/10/96 @ 10:09

2189

Page 1 of 1
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WHC-SD-WM-DP-170, REV. 1

Battelle PNNLACUlnorganic Analysis Group ... ICPAES Data Report

MUdporm

MCVMt2 ALOO-
Expected ClIet 10.

Spike Conc. Upper Cal. D.L Limit Run ODte
(uq/mL) (Analyt.)

1.0
96-2607

5/9116
(ugmL)

1.0
96-2607.PSB

5/s/.
(ug/mL) (%4)[alM/L (ug/mL)

10.0
500.0
100.0
50.0
10.0
1.0

100.0
250.0

10.0
1.000 50.0

20.0
20.0
20.0

1.000 50.0
1.000 20.0

200.0
500.0

0,500 20.0
50.0

250.0

10.0
20.0

250.0

1.000 50.0
20.0
100.0
50.0

1.000 50.0
1.000 50.0
1.000 50.0

100.0
20.0

200.0
1.000 50.0

10.0
1.000 50.0
5.000 50.0

20.0
20,0

12.500 500.0
20.0

1.000 50.0
0.500 10.0

20.0

0.500 TI

2.000 U
0.010 V
0.500 W
0.010 Y
0.020 Zn

0 .0 ..........L0.....

(13.04)

[1.001
0.49

[0.04

104.31

100.11
98.54

Post Spike (MCVB@2) from A0114.XLS 5/1/96 @ 10:11

2190

Page 1 of I

0.015 Ag
0.060 Al 7.97 5.89
0.080 As - (0.171
0.020 B 0.06 3.20

0.010 Ba - -

0.005 Be - -

0.100 81 0.65 2.14
0.050 Ca 0.53 0.93

0.015 Cd - -

0.100 C - 0.99 99.36
0.010 Co - -

0.020 Cr 3.05 1.51
0.010 Cu - -

0.050 Dy - 0.97 96.60
0.100 Eu - (0.981 97.72
0.020 F, 0.20 0.69
2.000 K 4.77
0.050 La - 0.481] 95.85
0.030 LI 0.15 0.0
0.100 Mg [0.261 0.16
0.005 Mn - -

0.030 Mo [0.29 0.14
0000 Na 712.59 353.58
0.050 Nd - 0.94 i3.6
0.030 Ni -

0.100 P 60.85 29.91
0.060 Pb - [0.11
0.300 Pd - 1.03_ 103.05
0.300 _ h - 0.98 9780
0.100 Ru - [0.99_ 99.23
0.050 Sb -

0.100 S. -

0.50so0, S... ..-" ... 29.41
0.750 Sn -0.95 95.29
0.005 Sr 0.01.____

0.500 T. 1.01 100.94
0.800 Th -4.82 96.32
0.005 ai-

-

-
-

- -

-



WHC-SD-WM-DP-170, REV. 1

Analysis Report

# Sample Name

Summary

File

4
5
6
7
8
9
10
11
12
13
14
15

/'/ 7 SV1

18
P~ g19

20
21

24
25
26
27
2B
29

31
32

'4

-7
'8

79
40
41
42
4 -

fA5s44
45
46

-- s547
48
49
50
51
'-2t

SPC-SLK 108449
SFC-ELK 108449
SPC-STD 960318I100
SPC-STD 9603181100
ICP1 .0
ICP1.1B
ICPl .1A
ICP1.2
ICP .3
ICP1.4
ICP1.5
ICP1.6
ICP1.7
ICP1.8
ICP1.0 960318F100
QC-MCVA 9604151901
DC_MCVB 960418I902
CC_SRM-1643d 108520
DCCCV1 9604031901
DCSSTMCV 9604031904
DC SSTA 9604031903
IC~l.0 960318F100
96-4349 @5
96-4349
CC_MCVA 9604151901
ICP1.0 960318F100
96-2607-BLK
96-2607 D5
96-2607
96-2607-PSA
MCVA @-2
96-2607-F'SD
MCVB @2
96-2607-DUP
Na @1000 ppm

C _MCVA 9604151901
ICP1.0 960313F100
96-2608
96-2608-DUP
96-2613
96-2613-DUP
96-2614
96-2614-DUP
CC_MCVA 960415I901
ICP1.0 960318F100
OCMCVA 9604151901
QCMCVS 9604131902
C _SR'M-1643d 108520

QC CCV1 96040.I901
DC_SSTMCV 9604031904
QCSSTA 96040.1903
ICPl .0 960312F100

Thu 5-09-96 02:25:26 PM page 1

Method Date -l7imV OpID Type Mode

A0114
A0114
A0114
A0114
A0114
A0114
A0114
A0114
A0 114
Ao 114
A. 114
A0114
A01 14
A0 114
A0114
A0114
A01 14
Aol 14
A0114
A01 14
A0114
A0114
A0114
AO114
A0114
A0114
A0114
A0114
W0114
A01 14
A01 14
A0114
A01 14
A0l 14
A0114
A0114
A0114
A0114
A0114
A0114
A0114
A0114
A0114
A0114
A0114
A0114
40114
A0114
A0114
A0114
A0114
A0 114

ICF'1A
ICP1A
IC'1A
ICP1A
ICP1A
ICPIA
ICF'1A
ICP1A
ICP1A
ICP1A
ICP1A
ICP1 A
ICP1A
ICF'1A
ICP1 A
ICF'1A
ICP1A
ICP1A
ICF'1A
ICP1A
ICF'1A
ICP1 A
ICP1A
ICP1A
ICP1 A
IC F1A
ICP1A
IC1A A
ICP A
ICPA 
ICF'1A
ICP1 
ICP 1
ICF'lA
ICP1A
ICF1A
ICF1A
ICP 14
ICP1A
ICPlA
ICP1 A
ICE1A
ICP1A
ICP1 A
ICPIA
ICP 1 A
I CIC 1 A
ICP I4
ICPIA
IC*1A
ICF'1A
ICF'1 A

05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05/09/96
05 / 09 / 96
05/09/96
05 / 09/ 96
05/09/96
05/09/96
05/09/96
05/09 / 96
05/09/96
05/09/96
05/o9/96
05/09/96
0 5/09/96

05/09/96

08:50
08:50
08:53
08:53
09:04
09:06
09:10
09:13
09:17
09:21
09:24
09:28
09:32
09:35
09:56
09:58
10:02
10:07
10: 13
10: 17
10:22
10: 31
10:34
10:37
10:41
10:45
10:54
10:5G
11: 01
11: 05
11:08
11:15
11:19
11:23
11: 28
11:35
11:40
11:42
11:46
11:50
11:53
11:57
12: 01
12:07
12: 12
1 : 14
1 : 19

13: 7

1-:4 '7

.4' (tsts..c /A (:1) l'CM!N'3a.

MB-2-?'£ Ci:/) M'VS :tS/I-.

2191

INT
CONC
INT
CONIC
I R
IR
I R
IR
IR
IR

IR
IR
IR
CONIC
CONC
CONIC
CONC
CONIC
CONIC
CONIC
CONIC

CONC
CONIC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC
CONC

CONC
CONC
CONC
CONC
CONIC
CONC

CONC
CONC
CONG
CONC

CONIC
CONC
CONC
CONC
CONC

C '- 0 N C



WHC-SD-WM-DP170, REV. 1

Analysis Report Averag

# Sample Name Ag

SFC-BLK 108449
SPC-SLK 106449
SPC-STD 9603161100
SPC-STD 9603181100
ICP1 .0
ICPE.18B
ICP1. lA
ICP 1.2

ICP1 .4
ICP1.5
ICPl .6
ICF' .7
ICP1.9
ICP1.0 960318F100
CC MCVA 9604151901
PC MCVB 960418I902
PC SRM-1643d 103520
CC CCV1 9604031901
DCSSTMCV 9604031904
PC SSTA 9604031903

.0 9603.18F100
96-4349 5
96-4349
QCMCVA 9604151901
ICP1.0 960318F100
96-2607-BLK
96-2607 @5
96-2607
96-2607-FSA
MCVA @2
96-2607-PSB
MCVE ;D2
96-2607-DUP
Na @1000,ppm
PC_MCVA 9604151901
ICF1.O 960318F100
96-2608
96-2608-DUP
96-2613
96-2613-DUE
96-2614
96-2614-DUE
CCMCVA 9604151901
ICP1.0 960319F 1 00
CC MCVA 9604151901
QC MCVB 960418I902
PC_SRM-164:.d 102520
PCCCV1 960403II901
QCSSTMCV 960403904
PC SSTA 960403I903
ICFl .0 960318F100

6974
-. 0046
7054
-. 0018
.7124

Thu 05-09-96 02:25:26 PM paoe 2

Al As 2 Ba Be

2163
-. 0264
2195

.2202

59.9518

1644.37
-. 0149
1692.67
.* G:
. 16783.

1096
-. 0097
1124.337
-. 0062
.1124

3.8.8621

Z2 I
-. 0016

-. 0013
.0:2166
* 75303
7. 12166

185.373
-. 0004
186.337

.u1886

20.49

27.368

- 0003
.4800
-. 0095

0-. 0002
.5880
.5004

--. 0035
-. 0040
-. 0055
.4813
-. 0025
-. 0006
-. 007
-.. 0001
.1932
.243.5
.0069

-. 0065
.001 4

-. 0021
.4770
-. 0006
-. 0014
-. 0028
- .001:.
-. 0021

-. 0019
-. 0014
.4744
-. 0027
. 4804
-. 0125

0-.0019
.5861
.5017

.0750
-. (45

-. 0098
9.865
1.649
.1251
5.925
4.976
251.4
. 0078
.0572
.-298
9.976
-. 0002
.0008
1 .492
7.969
8.67.
5.007
5.890
.5729
8 .001
.0074
9.8:4
.0189
6. 38
7..208

6352
.8725

2.567
9.8.0
.0041
9.986
1.741
.1254
5.960
5.f.57
248.8

0811

-. 0042
2.517
.2486

0.0569
2.024
2.094
.. 343
.0035
-. 0027

-0053
2.530
.0029
-. 0084
.0092
.0643
1. 322
1.286
.1626
.1650
.07 17.

-. 0008

.527
-. 0018

0600
.0635
.0618
.0589
.05e7,
0505

5635

Q.067,0
2.068
2.134.. 66

.004,;

-. Coos
2.064
6.093
.1519
1.046
0009
0440

-. 0011
.8188
4.045
2.097.

0043
.0 137.
0093

.0611
1.081
1.052
5.195
3.160
.0765
.0242
2.059
.0047
.063
.0715
.0562
.0668
.0647
.063.8
2.052

2.0 84
6. 127

0. 1582
1 .055

-. ,0)7c): F5
.C) 3

- .0 3

-. 0005
.4908
. 0029
.5002
.5798
.0995
.0081

-. 0)008

-. 009
-. 0008

.4982
-- ~00 1

00 10
-. 0008
.0000

.2463
.2473
.0031
0012
0002

-. 0002
.4872
.0005

.0 1

-.0005
-. o002

.4884
-. 0007.
.4971

.0026

.5095

.1005
0080

-. 009

1.53797

-. 0000
.0971-
0007

0.0122
.1978
.1 O0s
-. X3 10
-. 0001
*.0001
-0001

- 098

0000
-. 05(11-. 0001
.0000
.0501
.o493.

. 007.

000K
-. 0001
.0962
.0001

.00O1

.9000

0000
-. C000

*0965
-. 0000

. 0006
C .0124

1979
.1012
- .0009
-. I)YK)

2192

-

-



WHC-SD-WM-DP-170, REV 1

Analysis Report

# Sample Name

Averages

Bi

ThU o5-09-96 02:25:26 PM

Ca Cd Ce Co

1
2

4
5
6
7
e
9

12
11
12

1499.67
-. 0119
1739.67

-. 0002
. 15323:

1248.67
-. 0532
137-
-. 0132
.1269

491
.0005
489.33:
.0000
.0504

75.66 8.7086

SFC-BLK 109449
SEC-BLK 108449
SPC-STD 960319I100
SPC-STD 9603.181100
ICP .0
ICPl.12
ICP1.IA
ICPI .2
ICPi..
ICP 1.4
ICPl.5
ICP1.6
ICP1.7
ICP1.8
ICP1.0 96031SF100
CC_MCVA 9604151901
CC_MCVB 9604181902
QC_SRM-1643d 109520
QC CCVI 9604031901
CC_SSTMCV 9604031904
OC SSTA 960407I903
IC'1.0 960318F100
96-4349 D5
96-4349
OCMCVA 9604151901
ICP1.0 960318F100
96-2607-SLK
96-2607 @5
96-2607
96-2607-PSA
MCVA iD2
96-2607-PSB
MCVB @2
96-2607-DUP
Na ;i1000 ppm
CCMCVA 960415I901
ICF'1.0 9603.18FICIO
96-2608
96-2608-DUP
96-261-:
96-2613-DUP
96-2614
96-2614-DUP
OC_MCVA 9604151901
ICP1.0 960318F100
QC MCVA 9604151901
QC MCVB 960418I902
DC SRM-164Td 108520
OC CCV1 9604031901
CC_SSTMCV 9604031904
OC SSTA 96040I90
ICP1.1 960312F100

-. 0027 .0002
24.92 .4853
.0827 .0037

Q31.8 0. 007:
29.96 .6011
1.067 .2021
246.7 .0636
.0164 -. 0004
.0234 -. 0029
.0042 -. 0022
25.13 .4873
.0205 -. 0027
.7534 .0006
.0950 -. 0017
.5344 .0009
1292 .2536
12.76 .2501
.9261 .0029
.-. 95 .0026
.4279 - .0005
.086 .00C2
24.85 .4274
.0294 - 0017
1.00B -. 0004
1-101 - .00C5
1.26. -. 0025
.9886 -. 0024
.7765 -.
.F581 -. 0029
24.22 .4747
.017. -. 0033
25.21 .4916

0900 .0029
Q31-.8 0.0048

30-.09 .5937
1.085 .1981
246.3 .06-9
. 075. .0014

2193

22.0524

- .0173
24.03
.0715
.0081
.0281
1 . 57.8
197.0
.00 19
-. 0051

01 11
24 .37.

0191
-. 0011
.0120
.6521
12.35
17 .23
2.157
. 03:8
.2741
-.00 9
2::.88
. 0216
.73065

0607
055
0571

.0548
-- 27

.0173
24.22

.'1190
*.u254
1.546
19-.2
.* 69

page &

Cr

6671
-. 0102
6691
-. 0057
.6810.

1478
-. 0010
1472.67
-. 0017
.14926
1. 8376
16.0674

S469
-. 0050
474.737
-. 0041
.u475;
1.2122
11.152

20.7727.

-. 0271
-. 0475
1.97.6
.00C4
-. 0127
- .007.2
.0967

-. 0347.
-. 07e5
-. 0614
-. 0597
-. 0296

0007
- .0-.62
-. 0076
-. 0798
-. 07.44
.99398
.9879
- .0023.
-. 0261
-. 0364
- .0121
-. 0058
-. 0121
-. 0151
-. 0229
-. 0141
-. 0177
-.- 517
-. 0279
-. 0626
1.951
-. 0-66

-. 0727
.(.661
-. C) ,4

-. 0025
.9690
-. 0048

0. 0260
.5932
-. 0027
0034

-. 0023
-~.0024

-. 0027
.9790
-. 0014
-. 0015
-. 925
-. 0008
.4939
.4977
-. 0040
- .0020

0002
-. 0005
.9682
.0011
00(9

-. 00 12
-. t'(.'0
-. 0009
.0004
.9692

-. 0006
.9E45
-. 0038.
.02a9
5999

.0041

.9725^

.0045
0.C215

.5e8ii
.1031
.2314

-. C)1
-. 0(02
.00 18
.98.1
. 0005
-. 0013
.5999
3.047
1.96'
.4994
1. 510
.0049
7.162
.0019
.9682
.00 16

2. 894
2.999

2. 547
2. 707
2.421
.9607
.(-)14
.9767

0(73

-.5847.

-. ou9



WHC-SD-WM-DP-170, REV 1

Analysis Report

# Sample Name

SFC-BLK 108449
SPC-ELK 108449
SPC-STD 9603181100
SPC-STD 960318I100
ICPl .0
ICP1.16B
ICP1.lA
ICP1.2
ICP ..
ICl .4
ICF1 .5
ICP 1.6
ICP1.7
ICPI.8
ICP1.0 96031BF100
CCMCVA 9604151901
CC_MCVB 96041I902
CC_SRM-1643d 108520
CC CCV1 960403I901
CC SSTMCV 960403I904
CCSSTA 960403.I903
ICP1.0 960319F100
96-4349 D5
96-43.49
CCMCVA 9604151901
ICP1.0 9603.18F100
96-2607-BLK
96-2607 @5
96-2607
96-2607-PSZ
MCVA @2
96-2607-FSB
MCVB @2
96-2607-DUP
Na @1000 ppm
CC MCVA 9604151901
ICPI.0 9603.18F100
96-2608
96-2609-DUE
96-2613.
96-261-3-DUP
96-2614
96-2614-DUP
CC_MCVA 9604151901
ICPl.0 960318F100
CC MCVA 960415I901
CCMCVB 9604181902
CC SRM-1643.d 102520
CC_CCVI 9604031901
CC_ STMCV 9604031904

C SESTA 960403I907
ICP1.0 960312=1sri

Averages

CLI

Thu 05-09-96 02:25:26 FM

Dy

526.333
-. 0045
20410.3
10.19
.05389
.45296
3.92643

Eu

2014. 33
-. 0019
2221 .33.
.0018
.20513

Fe

359.733
-. 0009
360.667
-. 0006
.03669

K

593.333
-. (0473:
655.667
-. 0447
.06053
7.02656
65.2757

41.1794 10.0847

-. 0036
.9308
.0329

Q. 0159
.5591

.0015
-. 1313

0059
.0012
.03.02
.93.63

.0021
-. 0007
-0059

-. 0047
.4762
.4625
.0052
.0067-007 

,-. 0033
-. _)22

.9187
* 0000

-0026
.0049
.00:5

-.0042
-. 0045

.9164
-. 0(121
.9268
.0163

C .0116
.5541
-. 0065
-. 14734
--. 05 C.)_

-. 0038
-. 0091
1.883
-. 0005
-.0016
-. 0028
.002
-. 0047
-. 0052
-. 0082
-. 0102
-.0032
-. 0001
-. 0050
-. 0024
-. 0057
-. 0056
.9660
.9622
-. 0002
-.0031
-. 0062
-. 0006
-. 0010
-.0021
-. 0019
-. 0022
-. I019
-. 0011
-. 0079
-. 0(31
-. 0092
1.895
-. 0004
-. 0024
-. 0041

.007

2146
-. 2947
2152.3
-. 1965
.21786

2.37513

page 4

La

1046
-. 0034
1046.37
-. 0026
.10667

5.27693

-. 0008 -. 0080 -. 6644 -. 0050
-. 0009 19.77 23.91 -. 0106
1.905 .0427 -2.125 .9326
.0013 Q.0356 02.194 .0033
.0017 24.90 38.71 .0006
.0063 .5172 49.55 -. 0024
.0619 193.0 100.6 48.07
-. 0013 .0081 -1.143 -. 0040
-. 0016 .0084 -1.267 -. 0074
-. 0023 .0202 -1.947 --. 0137
-. 0012 19.96 23.76 -. 0129
-. 0010 .,(1086 -. 81175 -. 0061
.0003 -. 0046 .2472 .0002
-. 0011 -. 00C4 .0000 -. 0076
.0006 .2007 4.775 -. 0043
--. 001 10.05 14.24 -. 0078
-. 0009 10.09 11.69 -. 0077
.9772 .6932 .7956 .4792
.9752 .0112 -1.429 .4781
.0019 .0766 5.485 .0005
-.-0004 - .0052 -. 7880 -. 003.6
-- 0001 19.65 27.94 -. 0077
--. (l1 .0151 -. 3786 -. 0007
0013. .0914 5.091 -. 0001
0009 .1600 4.898 -.. 0026
0005 .0260 3.747 -. 0020

.0002 .0122 3.824 -. 0025
0003. .0162 3.469 --. 027

.0005 .0214 3.747 -. 0014
-. 0007 19.69 2Q.2 -. 0110
-. o0009 .0026 -. 9735 -. ,0057
-. 0713 21. 273 .09 -. 0129
1.918 .0482 -2.851 .9466

0023 .082 01. 136 .0005
.0016 25.03 37.62 .0002
.0057 .5337 48.51 -. 0063
.0809 191.0 97.37 47.50

-. 0011 . 0653 -1. 477 . ()1 02

2194



WHC-SD-WM-DP-170, REV. 1

Analysis Report

# Sample Name

1
2

4
5
6
7
a
9
10
11
12
13
14
15
16
17
18
19

20 21

2423 '

25
26
27
28
29

Z0
:1

34

7. 6
77

79
A 0

41
44
47.
44
47

47

49

51

'2

Averages

Li

Thu 05-09-96 02:25:26 FM

Mo

417-333
-.0019
21276.7
10.04
.0424.

10.2367

SEC-SLK 108449
SPC-BLK 108449
SPC-STD 960316I100
SPC-STD 960318I100
ICP1.0
ICPl.18
ICP1 . 1A
ICP1 .2
ICF' .3
ICP1.4
ICP1.5
ICPl .6
ICP1.7
ICPl.8
ICP1.0 960318F100
CC_MCVA 9604151901
OC_MCVB 9604181902
CCSRM-164.d 108520
CC_CCVI 960403I1901
CC SSTMCV 9604031904
QC_SSTA 960403I9o.-
ICPI.0 960318F10nn
96-4349 ;D5
96-4349
QCMCVA 9604151901
ICF1 .0 960316F 100
96-2607-BLK
96-2607 @5
96-2607
96-2607-PSA
MCVA @32
96-2607-FSP.
MCV2 ,2
56-2607-DUP
Na 31000 ppm
OCMCVA 9604:15I9o1
ICPl1.0 960315F100
96-2608
96-2608-DUF'
96-2613
96-261:-DUF
95--614
96-2614-DUP
CC MCVA 960415I901
ICPl.0 960.18F 100

DC MCVA 9604151901
C MCVS 960418I902

DCSRM-1643d 108520
CC_CCV1 9604031901
CC_SSTMCV 96040:I9o4
CCSSTA 96040:I9o:
IF'i .0 960C18 100

Mn

2493
-. 0471
2592
-. 0518
.25493
4.4836
38. 6045

-. 0237
31.60
-. 1762
CB.304

15.24
-. 1271
-1.208
-. 0222

.214
-.0149
31.91

0094
.2251

.025:.

.2779
16.22
16.21
.1550
-- 0953.
.2537
-.0122
31.4 

0196
.423
43131

.4952

.4803

.4123

.4717

1. . SIC

3.1.80
-. 1547

08.411
15.24
-. 108.6
-1.020
.0197

Mo

202.667
-. 0010
62039.3
10.26
.02073

5.91816

-. 0003
.5094
.0013

0.0398
.4114
.1052
.0183.
--. 0016

-. 002
.5173
.0002
.0006
-. 0006
.0011
.2599
.26 12
.0044

0006
0006

-0009

.0012
0005

0004
- 5092'

.5164
*-0015

0.0404
.4128
.1050
-0182
-_00 1

page 5

Na Nd

918.667
-. 0054
856.3.7
-. 0026
.08383
1.20913
10. 826

-. 0007
.9803
.0059

0. 1109
.5861
.0045
.0989
-. 0010
-. (111
-. (11 
.9903
.0001
-. 0006
.0547
.2895
.6360
.4994
.1428
.0035

3008

.9736

.2721-

.,214

. 272c?

.2415

.2-48

.9785

.9940
0069

.112

.5902

.0055
.0969

0. 0U6

424
-. 0750
431
.0037
.0434
.49243
4.46026

-. 0503
3.6.02
4.413

021.39
4.976
4.987
.7861

-. 0690

3.763
36.44
-. 0055
.3761
143.5
712.6
3.65.7
19.89

2.542
737.4
977.0

.0711
696.0
716.3
720.2
7 14.
661.3
696.7
36 .= 2
.20 7.00)57

,L 79
4.488

5.082
5.06
.7615

3900
-. 0110
3927

-. 0029
.3982

14.072'-

-. 0172
-. 0499
1.840

.08-
0021

-.011-.

0891
C-( 14

-. 0:02
-. 0464
-. 057'
-. Q179

-. 0269
-. 0116

- .0287

.93.68
9401
.00:5

- 0134
0-.

- .0043.

-. 010

-.0057
C( 111

- 012

- . )6
-. (-417
-. 0177
-. 064-

1.959

-. 95

- S?

2195

-. 0031
1.998
-,0025

Q. 0191
.0011
-.0015
.0276
-. 0057
-. 0043

-0060
2-008
-. 0011
.0002
. 0260
.1484
1.059
1.003
.069*
--0036
.1547
-. 0010
1.975

.3878
.3857
.3191
.7157
.11L6
.'213
1-949
-.001:
1.986

-,.0054
0C 0157
-.:o 18

.0289-. 763



WHC-SD-WM-DP-170, REV. 1

Analysis Report Averages Thu 05-09-96 02:25:26 PM page 6

# Sample Name Ni P Pb Pd Rh Ru

1 SPC-E'LK 108449 513 1-11.67 14050 15681 15710.3 4395. .
4 SPC-BLK 106449 .0019 -.0168 -. 0217 -.05.1 -.0244 -. 0080
- SFC-STD 96031I100 525.667 1420 126742 15767.. 15798 44-2.3,
4 SPC-STD 9603181100 .0064 -. 0714 9.851 -.0313 -.0142 -. 0026
6 ICPA.0 .05246 .1306 1.4397 1 .60063 1.606 .44886
6 ICP7.1B .61893 7.22143
7 ICP1.1A 5.38696 56.2009
8 ICPI.2 11.5272
9 ICP1. -668

10 ICP1.4
11 ICF1.5
12 ICP1.6
17 ICP1.7
14 ICP1.8 17.8965 41.7875
15 IC1.0 960316F100 -.0062 -. 0157 - .0205 -.0431 -. 0260 -. 0081
16 DC_MCVA 9604151901 .9657 4.821 2.367 -. 1692 -. 0681 -. 0290
17 CCMCVp 9604191902 .0257 .0960 .2194 2.048 1.911 1.902
1 C_5RM- 1643d 108520 0.0531 .0370 0.0041 .0087 -. 0030 -. 0009
19 OCCCV1 960407.901 .5911 .0447 1.970 -. fl20 -. 0102 -. 0117
20 CSSTMCV 9604031904 .5089 4.046 2.996 .001 -. 0104 - .007
21 CCSETA 9604031903 187.8 199.7 .8914 1.217 .12.3 -. 0151
22 ICPI .0 960318F100 .0613 .0001 -. 0287 -. 0759 - .0358 - .0124
23 96-4349 75 .0733 .0497 -. 0251 .07.9 -. 0.9 -. 0106
24 96-449 .1572 .1016 -. 0269 -. 100 -. 0640 - 0125
25 CMCVA 960415I901 1.027 4.889 2.7.21 -. 1864 -. 0205 -. om7n
26 ICP1.0 960318F100 .0107 .0124 -. 0163 -. 0342 -. 0242 -. 0046
2l7 96-2607-PLK .0078 .2633 -. 0188 .0225 .0017 -. 0004
28 96-2607 35 .0071 11.70 -. 00) -. 0537 -. 0289 -. 0074
-9 96-2607 .0047. 60.85 -. 0042 .0082 .0142 .0376
7. 96-2607-PSg .5028 70.99 1 .209 - .0826 - .0333 .0069
31 MCA 2 .51730 2.522 1 .208 -. 0988 -. 0457 -. 01 4

96-2607-PSq .C166 29.61 .1054 1.07.0 .9780 9923
MCY9 ;2 .0185 .0950 .1066 1.057 .9859 .9982

4 96-2607-UP -. 0003 61 .61 . 0025 . 0511 .0297 .0427
6 Na 1000 pon -.90012 .05 - . 0141 -. 0207 -. 0162 .0000

76 CMCVA 9604151901 .9810 4.514 2.379 -. 1160 -.052
ICFt. o 96071SF1 00 .0002 .0229 -c)100 .0022 -. cr .s-

7 95-2608 -0010 57.00 .0075 .0402 .0264 U.71
9 96-2509-CUFP - .0015 59.19 -. 0009 .01.. .0127 '0 B

40 96-2617. -0021 56.11 -. 0152 .0222 .0191 U-87
41 96-2614-DUP -. 0027 55.a4 -- 0171 .0124 .0124 .05
42 96-2614 -. 0074 55.26 -. 0159 .0174 .0102 .0343 96-2614-DUP -,0051 57.70 -. 0144 .0702 .0207
44 IC_MCVA 9604151901 .9777, 4.823 2..359 -. 1546 -. 0668 -l12
45 ICPi.0 960731F100 -. 004 .0345 -06 -. C12
46 C MCVA 9604151901 9c94 4.849 . -. 1878 "47 -. 0148
47 -C_MCYB 9604191902 .02I5 -107G .204S 2. 170 1.921 1 .9
45 FC_SRM-1647d 108520 0.0517 .0275 C-.1067 -. 0292 .010 -. 0w 9
49 OC CCVI 960407I901 .5'13 .0518 .94 -. 0447 -. 2m .005
50 CSSTMCV 96040.I904 .5228 4.039 2.990 -. 0441 - 29 -. 0119
51 CCSETA 96040.190. 19. 0 195.1 .61 .91 147 .1 0'
52 ICF'1.0 9507.ISF1O0 .120 .0867 -Cl - .0605 96 - .

2190



WHC-SD-WM-DP-17O, REV. 1

Analysis Report Thu 05-09-96 02:25:26 FM

# Sample Name Sb Se Si Sn

paae 7

Sr Te

SPC-BLK 106449
SPC-BLK 108449
SPC-STD 960316I100
SPC-STD 96031I100
ICP1.0
ICP1.1B
ICPt.1A
ICP1 .2
ICP1.3
ICP1 .4
ICFl1.5
ICPl .6
ICPl.7
ICP1 .8
ICF-1.0 96031F100
CCMCVA 9604151901
OC_MCVB 9604181902
MC_SRM-1643d 108520
CC CCV1 9604031901
CC_SSTMCV 960403I904
CCSSTA 9604031903
ICP I.0 960318F100
96-4349 @5
96-4349
OCMCVA 9604151901
ICP1.0 960318F10o
96-2607-BLK
96-2607 @5
96-2607
96--2607-FSA
MCVA @2
96-2607-PSB
MCV9 @2
96-2607-DUP
Na @1000 ppm
CC_MCVA 960415190:
IC':.0 960318F100
96-2605
9 6-2608-DUF'
96-2613
96-2613-DUP
96-2614
96-2614-DUE
CC_MCVA 960415I901
ICF .0 960318F1W0
QCMCVA 9604151901
OC_MCV9 9604191902
OCSRM-1643d 109520
DCCCVI 9604031901
DCSSTMCV 9604031904
OCSSTA 9604031903
ICF:..O 960313F1on

2609
- .0222
2725. 33
.0154
.26899

1451.33
-. 0222
1485.67
.0009
.14749

4128.67
-. 0527
4169.67
-. 0416
.4203

7035-
-. 0721
7143.67
-. 0294
.71869

153.667
-. 0004
154.667
- .00.-.
.01566

79925@e7

1O I 1 -
--.0261
11128.-
. 0150
1.06443

24.8259

-. 0055
2.447

.0852
0.0487
2.027
2.077
.4126
- .0127
-- 0789
-. 0118
2.458
-. 0067
-. 0162
-0125
.0141
1.263

04-0
0506
0125

-. 0.14
2.447

0058

.0039
.9003
00:9

-0032
.0063

2.433
-. 0064

.474
.0945

U.0547
2. 010
2.076

.-387

3.01756

-. 0064
2.519

0850
V.0233:
1.062
2.572
1.531
-. 0041
-. 0025
-. 0015
2. 5-5
.009 1
-- 0009

0083
.04 14
1.3.44

.0555

.0401
-05e4

.0076
2.505
.0102

0499
0250

.0356

.0297
2.527
.0157.
4.595
0758

0. 0239
1.063
2.663

1.53l

-.. 0151

65.7424

.0048
19.54
56.31
2.923

4983
.062

-. 2469
~.0030
.0911
.4316
19.70
.0145
.0236
.07 19
-4860

10.25
10.03
29.41
29.04
.5441
.0616
19.43
.0393
.44 1:.
.4219
.7677
.7490
.53.18
.5636
19.40
.0141
19.65
56.07
2.935
.4965
-. 069
-. 2417

7.20163
-. 07 10
.02 17
1.977
-. 0:14
.2249
.0191
2.979

I -.06{

1=7
-02(-),

-. 0177
-0575

-. 0541
-. 0429
-. 0160
.9529
1.030
- .164
-. 0384
.0596
-. 0499
-.- 0351
-. 0656
-. 0736
-. 0664
-. 0832

.1:315
-. 0964

.0352
1.944
-. 0970
.1749

- .03.72

-. ()106 -. 1041

- . (11:102
.4990
.0039
.2917
0005

.0015

.0190

-. 0003-
-. (003

.5055
0007. ()35 6

.2531.2512

.2521

.0095
00 17

.0021
.9003
.4956

0040
.0036

.00245

.4973

505
003.9

-2996
0006

0013
C, 163'

45-211

-. 010C7
C0092-

1 924

-. oo:.o

0065
6562

-. 019-
- uls
- .205

-.0436

-. 0126
-. 0170
.0118
0086
007(1

1.009
1 .015

.0224
0008
.008'

.0183

0097
.0062
0059

0118
.0170

-. 0069
1.936

- 24

.0002 - ot5

2197



WHC-SD-WM-DP-1 70, REV. 1

Analysis Report Avereces Thu 05-09-96 02:25:26 PM pale

* Sample Name Th Ti Ti U V W

1 SPC-eLK 106449 2441.67 679.333 416 17783.3 1020.67 331
2 SPC-SLK 108449 -. 0026 -. 0039 -. 0057 -. 1773 -. 0026 -. ,0114
3 SPC-STD 960318I100 2452 685.667 434.667 17815 1026.67 347.667
4 SPC-STD 9603 181100 . 000 1 -. 003.0 .024:. -. 1463 -. 00 12 .0111
5 ICP1.0 .2478 .0693 .0425 1.81516 .10429 .0:34:.
6 ICP1.1B 1.40069
7 ICP1.1A 13.2204
8 ICPl.2
9 ICPI.3 11.2279
10 ICP1.4 10.9007
11 ICPI.5 43.0655
12 ICP1.6
13 ICP1.7 1.21653
14 ICP1.8 2.79369
15 ICC P.0 960316F100 .0090 -. 0014 -. 0190 -.3628 -.0030 -. 005
15 C0_MCVA 9604151901 .0441 .9702 2.43. -.7671 .9761 .02S2-
17 8C_MCVB 9604181902 9.248 .0083 .0086 2.9 . 0.0030 1.938
19 C_ SRM-1643d 108520 -.0070 .0001 Q-.0053 .2247 0.0:26 .004:
19 80_CCVI 9604031901 .0326 1.944 1.961 .0254 .5853 .0:82
20 80_SSTMCV 9604031904 -. 0407 -. 0003 -. 0005 19.87 .5032 .0244
21 80_88Th 9604031903 -.537 -. 0oo .3264 202.7 .0325 .5415

I = I.0 95031 SF100 .0105 -. 0021 -. 0182 -. 478 -. 0040 - .0061
4 96-4349 5 .0061 -. 0019 -. 0150 -. 5175 -. 0039 -. 0036
4 96-4349 .0193 -. 0014 -. 0110 -. 8143 -. 0052 -. 0129

QC_MCVA 9604151901 .0471 .9837 2.468 -. 9358 .9853 .0246
26 ICP1.0 960318F100 .0102 -. 0007 -. 0123 7 9 -. 0022 .0078
27 96-2607-LK - .0047 -. 0004 -.0135 .00.4 -. 0007 .0086
28 96-2607 y5 .0091 -. 0020 -. 0118 .0390 -. 0037 -. 0013
,9 96-2607 .0019 - 0013 .0041 1.92 -. 0010 .0163
3 96-2607-SA .0252 .4908 1.256 .51 .4946 .0355
1 MCVA -2 .0295 .4909 1.248 -. 5414 .4941 .0156
1 96-2607-PSD 4.816 .0030 .0041 13. -. 0024 1.001

3 MCV ;D2 4.794 . oc)e .0011 1 .11 - .0020 1 .005
34 96-2607-DUP -. 0019 -. 0006 .0169 12.1 .0004 .0179

Na MCCC ppm .0047 -. 0013 -. 0004 -. 2493 -. 0019 .0156
36 OCMCVA 9604151901 .07.8 .96L6 2.455 54 .970: .0269
77 ICF*1.0 960318Fi00 .0110 .-. 576 -011: 1344 .0001 .0025
3.8 96-2608 .0032 -. 0004 .003: 2.067 .0002 .0242
39 96-2608-DUF .0020 -,0012 .0042 2.3.02 -. 0006 .029.
40 96-2613 .(047 -. 0009 .0052 .5602 -. 0007 .01,7
41 96-2613-DUP -0002 -. 0011 .0060 .2373 -. 001. .022
42 96-2614 .u087 -. 0012 .0066 .4890 -. 0008 .0079
43 96-2614-DU .0031 -. 0007 .0051 .5360 -. 0004 .0125
44 80_MCVA 960415I901 .0462 .9691 2.470 -. 7764 .9694 .0217
45 ICP.0 96031F100 .0096 -. 0010 -. 0122 -. 7466 -. 0020 -. 0075
46 80 MCVA 960415I901 .0451 .9361 2.496 -. 955 .930 .0191
47 C0_MCVB 9604181902 9.361 .0078 .0034 7 -. 0042 1.937
48 CC _ SRM-1643d 108520 .0132 - .0010 0- .0070 .1 57 0.0316 .0046
49 C-OCVi 9604031901 .0281 1.963 1.990 -. 16C4 .5863 .074850 0CSTMCY 950403I904 - .0115 -. 0011 -. 0106 19.8 .5055 .0192
51 0CSETA 960403I9. -. 2739 -. 0040 .3067 .0352 .5243
52 ICP1.0 960>1SF10 . 0095 -. 002- - .015 -.74.2 -u 7 - .0

2 L 18



WHC-SD-WM-DP-170, REV. 1

Analysis Report

# Sample Name

Averages

Y

SPC-BLK 108449
SPC-BLK 106449
SPC-STD 960318I1100
SPC-STD 960318I100
ICPi .0
ICP1. lB
ICPl.1A
ICPi.2
ICPI .3
ICPI.4
ICPl .5
ICP1 .6
ICEP1.7
ICPi.8
ICE1.0 960318F100
OCMCVA 9604151901
CC_MCVB 9604161902
DCSRM-1643d 108520
CC CCV1 9604031901
CC_SSTMCV 960403I904

C_SSTA 960403I903
ICP1.0 9603.1SF100
96-4349 @5
96-4349
QC_MCVA 9604151901
ICP1.0 960316F100
96-2607-BLK
96-2607 @5
96-2607
96-2607-PSA
MCVA @2
96-2607-PSB
MCVB @2
96-2607-DUP
Na $1000 ppm
DCMCVA 9604151901
ICPF.0 960318F100
96-2602
96-2608-DUP
96-2613
96-2613-DUP
96-2614
96-2614-DUP
O.C_MCVA 960415I9o1
ICP1.0 960318F100
DCMCVA 9604151901
DCMCVB 960418I902
DCSRM-1643d 108520
CC_CCV1 960401901
DCSSTMCV 9604031904

C.C SSTA 96040319i>-
ICF'1.0 9601 SF 100

Zn

2.62.667
-,.0006
262.667
-. 0006
.02669

Thu 05-09-96 02:25:26 lMI

Zr

348
-. 0017
130396
9.775
.03576
2.7169
25.4971

812.667
-. 0020
618
-. 0011
.08316
2.43893
22.8725

2.86789

-. 0009
-. 0018
.9569
0005
0011

- .0009

.0154
-. 0017
-. 0019
-. 0027
-. 0024
-. 0008
.0000
-. 0017
-.0011
-. 0(112
-.0011
.4927
.4913

-. 0005
- .0012
-,.0004

-0005
-. 0010
-.-0009
-.. 0009
-. 0010
-.0007
- .0019
-.0012

.9487

-. (iD19
. 01 46

-. 017

-. 0008
.9619
.0061

0.0768
.5987

.0744
-. 0015
.0062
.0262
.9794
.0003
* 0030
. 0007.

- .0001
.5007
.4995
0048
0039

--. 0001
.0012
.97J.

-. 0005

-. 0006
--0008
-. 7 (04
-. CooS

9730
-. 0007.
.9928
.0-57

0. 0784
.6 127.

.0662
- .: 1 I

-. 0047
1 .943
.0290

-. 0020
-. 004:3
.4957
.0769
-. 0059
-. 0060
-. 0085
1.965
-. 007.
-. 0017
-. 0047
.0064
9855

.9809
*.0384
.0071
.0 23
-. 0039
1 .937
-. 0005
.004,-)
.0074
-. 0(14
-.. 0021
-. 0019
- .0011
1.945
-. 0034
1.9a9
.0171

- .0047
.5052
.0560

- . cc

2199

page 9



WHC-SD-WM-DP-170, REV. 1

Profile line :

Peak Position - 7
Peak Intensity:
Peak Width :
Neu Spec. Shift

7
N

r
Spectnti, Shifter Position

31

.rc 4)24..1C

'A

220.

02

(Ix
/
p

t

1
/
/

I

3

S
C
S

-31

I !I

Co 229.6M0
- 4V678
337.4C9
8.6M87
at : 0



WHC-SD-WM-DP-170, REV. 1

7h -- *... 'll

Method, ICPlA Samole Name; SPC--.Lt tu8449
Run Time: 05/9/96 "0:50:21
Comment: SPEC-BLK FOR Mn/Cu RATIO
Mode: INT

El em
Avoe
SDev
"/RE D

S1
#2
#3

Elem
Avge
sDev

Elem

41
2 2

Elem
Avge
SDev
%RSD

#1
42
#3

El em
Avge
sDev
XRSD

#1
42
#13

El en

Wve v

3RD 

#1
42
t3

A g
6974

13
.1897

6969
6964
6989

Ca
1249

4
.2813

1249
1245
1252

Eu
359

1
.3213

360
3:58

760

Mc
819

2
.1866

819
820
817

Rh
15710

27
.1720

15740
15690
15700

T
13A)60

49
.4694

10340
10320
10410

Corr. Factor 1

Al
2163

13
.1223

2166
2161
2162

Cd
491

11
2.155

495
479
499

F e
591

1
.0977

593

594

Ns
424

5
1..226

41B
427
427

Ru
4795

15
.3475

4412
4282
4192

Th
24 42

.o626

2440
2442
2447

Am
1644

35
2.100

1646
167B
1609

C _
6671

40
5972

6694
6625
669A

2143
4

.1862

2148
21
2152

Nd
3900

9
.2350

3902
3890
3909

Sb
2609

26
.9966

2579
2625
2623

Ti
679

..4497

6%0
676
6121

s
1096

17
1.583

1081
1092
1115

Cn
1478

1478
4475
14@1

1 'A.3112

1048
1042
1048

Ni
517

6
1.085

512
519
50E

Se
1451

4
.2420

1443
1455
1451

Ti
416

..8327

414

4E0

S
121

0
.0000

321
321
321

Cr
469

9
1.859

459
475
473

Li
417

2
.49%

419
415
418

P
1312

14
1.035

1299
132L

Si
4129

11
.2669

4140
4118
4128

U
1770

30
.663

17780
17760
17310

Operstor: ORS

ae
135

.3115

185
185
186

Cu
526

1
.1097

-26
527
526

Mg
24931

2 4

.4626

2504
2494
2481

Ft
14050

'25
.2491

14090
14030
14040

Sn
7035

39
.5498

703.1
6999
7076

V
1021

.. 149

Bi

15 0

1514
1483

Dv
2014

6
.3.192

2017
2007
20 1Q

Mn
203

2
.7537

201
204
203

Pd
15680

27
.1700

15700
15650
15690

Sr
154

1
.3757,

154
153
154
14

3.31

2.291

1022
1017
1023

2201 -----

Anr& olsi REow-"t



WHC-SD-WM-DP-170, REV. 1

nwjal yai Reot

E IemAV-

#1

42

y

16

.436 2

264

In-49

... 01 1

351

-53
-.40

1.r

1

81:

812

2202

Thu 03-09-9 n 4(: 5 1 4 kl'l



WHC-SD-WM-DP-170, REV. 1

1nairs Rcoort Tr (i-* 9t :2 'N

Method: I CP1A( Eamn 1e Name: SPC-6LL 1 08449
Fun Time: 05/09/96 :8;50:21

Comment: SFC-BLK FOR Mn/Cu RATIO
Mode: CONC Corr. Factor: 1

Elem
Uni ts
Avae
5Dev
%RSD

#1
#2
#35

Elem
Uni ts
,Vge
50ev
%RS

#41
#2

Units
Avce

oDev%S D
%RSD

#1

#2

# 7

El em
Units

Avge

SDev
%RSD

#1
4 1

#2
#3

El em
Un its
lvqe

50ev

#1

C2 [

I3 1 nt

Eiem ~
UntV

Ag
ppm
-. 0046

00c,
e. 64

-. 0047
- .0049

- 0041

Ca
ppm
-. 0532

.f009

1.778

-. 0543
- . (524

Eu

ppm

24.66

-. 0008
-.(11

Mo
ppm
-. 0054

00(3
5.14e

-.0054
-. 0052
--. 0057

Rh
ppm f

-. 0244

17.40

.02)7
-. 0267
-. 0260

Te
ppm
- .0261
.053

Al
pomn

PPM-. o24

.3 .56

-. o27-
-. 0281

Cd

ppm
. 0005

00 14
292.8

.0079
-.0011
.0016

Fe
pLm

-. 0473
. (()( 1 a

-.0473
-,,0475

--.0471

Na
ppm
-. .- 4

. 0288
52.54

-.062
-.0194
-. 0184

Ru

ppm
-. 00Gz1

23.27

-.0055
-.0099
-. 0026

T h
ppm (

.017

As
ppm
- .0149

.0169
113.6

-. 0141
.0017
-.0521

Ce
ppm
-.0102
.0095

93.00

-. 0046

-. (2O1-.

pOm

-. 2947
0907

30.77

--. 2947
-. 374

-. 2040

Nd

p0 1 Ci
- .0110

00 1
28.41

-. 0103
-.0144

-. 3006-

ppm

0064
37,86

-. 0519
-.0170
-. 0177

ppm
..M 9

(-)71

ppm

-- 19(997

22.11

-. 0116
-. 0102
-.0074

Cc
ppm

W.)1 '

-- .0010
- .0013

PPM~
-.9(34

77.67

-. o26ppm
(.9 349

.0013

pp..67'

-. 0049
-. kh27

Ni4

.0195

104.5

.00)1

20222

1 1.28

Tt
pm T

-.. 7

pa
p 'm
-. 0016

.000)

-. 00 16
-. 0016
-. 0016

Cr
ppm
-. 005)
.0015

3j0.57

-. 0067
- .0039

0043

Li
ppm
-. 0019

.010 1
52.04

-. 0011
00 1

-. 0016

ppm

.0168
0116

6F.76

.0184
-0275
-0046

Si

ppm
0527

5.653

-.- 549
-,0535

U
ppm
.1779

rF

Operator: DRS

(C-,

''-V
- .1,

'C',' '-vi

Be
ppm
-.. 7)0 4

.10040
6.912

-. 0005
-. (9007

-. 0004

Cu

ppm
-. 0045

.0004
6.029

-. 0047
-. 0041
-. 0048

Mg;
ppm
-. 0471
.0090

17.01

-.0402

-.0559

PID
ppm

02 17

1-.90

.02377
.0237-

Sn
ppm
-. '72 1
.0715

-. 0762
-10 14

ppm

-..026
S.0725

Si

-".'.119

007 1
79..3

-.010?
-. oO54
-. 014

Dy
pp m
-. 0019

37.46

--. (-,-27
-. )i914

Mn
ppm
- .0010
.0003

26.4

--. 0(13
-. 0007
-. 0009

Pod
p)r
-.05.1

0068
12.e1

-.0467
- .0602

0526

p p'IT
-((04
.000 1.0701

19.04

-. 007

p 7'

-. 01 14
. 013



WHC-SD-WM-DP-170, REV. 1

A-nal Vsi s Report

%RSD 20.09

#1

El em
Un its
Avge
SDev
%RED

#1
#±2
#3

-. 0280
-. 0302
-. 0202

Y
ppm
-. 0006

.0004
66.04

--. 0008
-. 000
-. 0001

91 .17

-. 0092
-. 0087
.0003

65.80

-. 0031
-. 0007
-. 0040

Zn
pp -

-. 0013
. 0005

40.13

-. 0011
-. 0009
-. 0019

-. 1816
-. 20S5
-. 1431

1090

-- 0038
-. 0044
-. 0036

Zr
ppm
-. 0020

. 0 1

4.751

-. 0019
.0020

-. 0021

-. 0024
-. 0012
-. 0022

118.5

-. 0097
-. 011
.0011

2204

Thu( 0S-09--96 08" 52:'26 Ati



WHC-SD-WM-DP-170, REV. 1

Miethod: ICYP1A Sample Name: SPC-
FUr, Time; 05/09/96 02:53:07
C.omjment: SPC-STO FOR Mn/Cu RATIO

El -iT

Avre
S Dev I
%RSD

#
iF 0

Elem
Avoe
SDev
%RSD

#ii
*2

# I

El em

Avc,

SDev
%RSD

#1

# I

Elm S T

Cvm

SD.v

SD Cv

t1
2

El em

ZR SD

#1
52

1 C
C2

Mode: 1NT

7054
2-4

7056
7045
7C)G

Ca
1375

4
.317

13761776
1-75

Eu
7.61

359
561
562

lo
856
-. 2

.884

251
65:.
e65

Rh
1590

.247

1576
158:
1584

Te
1113

6
.5 74

1109
1110
1120

STC 96C7 18I 10 

Corr. Factor:

Al
2195

8

2187
- 1 95

Cd
489

14
2 .871

455
476
504

Fe
655

1
.1761

657
655
655

Na
471

.4640

429
4.,..
4-1

Ru
& 442
9 10
3 .2549

4444
f-) 4424
0 442

Th
o 2452
4 14
1 C.5607

S2440

2449
C 2467

169 L1595

7491

I 6e3
168
1707

Ce
6691

14
.2022

6678
669D
6705

2152

.1494

2150
2151
2156

Nd
792

14
.614

5922
3907

Sb
27 25

6

721 oc

272
-727

Ti
68.5

-.4211.

64 2

6524

Operator: iRS

7
6710

1118
112:.
1132

Co
1473.

.2193

1474
1469
1475

1048

1045

11>51

Ni
525

1 C)
1 .952

517
537

Se
1436

.1554

1487
1497
1487.

Ti
4-5

1.654

471

4-

22C5

Ba

7.22
324

Cr
474

4
.7982

476
470
477

L~i
212E0

179
.5345

21440
21-00
21090

P
1420

15
1.042

1427
14.1)
14035

Si
4170

16

4155
4167
4187

U
17820

-5
1942

1792.-)
17780
17851

Be L
I SBi

1
.6197

197
187

Cu
20410

105
.5150

20470
20470
20200

Mg -

1 02375 2

257S
2575
25935

Pt
126700

217
.1711

1267 CC
12700)
126500

Sn
7144

7150
71-7.
7178

IC.) 2

1029
4

.3680

1:27
1026
1 035

B'

11
. 51 46

1749
172
1742

Dv

2221

2558
2217

Mn
624

62140
62190
61790

Pd
157 70

'7

15710
1 577C)
1 50.,)

Sr
'.3

1
.7-3

15 4
1.55
155

"44

.6057

34-
7.42
7.45

Thu 05-09-96 08-54:25 M'l si REecrt

I



WHC-SD-WM-DP-170, REV. 1

Anlvysis Repor t

Ele.m y:
Avqe 263

%RSDE
1

26:
263
262

Thu "I.-09-Qh 08,34,25 A-

Z. i-7{ 3j
"30400 6111

232 1
.2165 .1222

130500 817
130600 s1s
17010o el?

'I -

22C6



I~ r, U - 00-9 Q: S5: 32

Method: ICF1A Sanmle Name: SPC-STD 960318I100

Run Time: C/09/96 08- 3:07
Comment: SFC-STD FOR Mn/u RATIO
Mode: CONC

Elem A
Unite p

A v A c S-

X.RSD 4

#1 -

*2 -

#3 -

Eem C
Units p
Av 4e -

IDev
2.RsD 1

v-h -

IEmifi E
Units p

SDsv
%RSD 4

#1 -

42 -

#3. -

Uni ts

SDev
X.RS 6

#2

M

p

F-m Rh
UlIt ts

SDev
"ZRSD

41

EA em
Uni ts

SDEv

Corr. Factor:

in

p i

()0 18

.o 12"

6.50
.. 06

p C
.o132

1.05

.t0148
.91 20

-m-.

.(012

pm

.0256
.0143
6-.77

.0350

. 0326
.1)141

ppm
-.142
0044

30. 97

--. 01Ct 0

---.. 014,

Te

. 150
.cm7u

Al
porn
-. l9.2. /

.0055
24.3.4

- .0257

-.. 0217
-. 0178

Cd
Pp7M

. 00 15

.0(215

757 7.

-. 0015
001 6

Fe
ppm
-. 0447

. 0003
.6906

-. 0444
-. 0449
-. 0449

NRa
pp
.- )I37

.0111
..02.5

-. 0074
0148

.2)037

RP L

ppm
-. ,0026

. 001 5
57.95

-. C0o9'

-. 003.2

Th
p' Pi
-('001

pp (T
.0063

.0059
71.55

.0037

.0062

.0150

Ce
ppm
-. 0057

.0032
56..14

-0f89
-. 0056

ppm
-. 1965
. 0729

3.7.09

-. 2494
-. 2267
-. 1133

Nd
ppm
-. 19029

0049
169.6

-. 0011
-. 0095
.C)9

Sb
ppm C

.0154

. 1)719

12..40

. 0140
.0176
. C9 1 4

Ti I
ppm
-.. 0

B'
ppm
-. 0062

-) 19 

13.9 Y

-- 0070
0064

-. 0053

Co
pomr
-. 0017

21.51

- .0015
-.. 0021
- '9K14

La
ppm
-.. 0025

34-74

-. I

-. 9027
-- (017

Ni

ppm
.2064
.0037

5*7 .03

.0104

.0055

Se
ppm

.00 16
1 80. 0

.2019

T.o1 0

p pm
.02-, 7
.0119

Ba
ppm T

.0013-PIT!

12.17

-0015
-. 0012

_. DOI 12-

Cr
ppm

.0041
0007

-007.9
1.

Li

ppm
10.04

.09
.8514

10.12
10. .05

9.954

P Pfppm

-. 714
0124

17.

* 055-. 0630
.0356

Si
ppin

0416
.0044 4

10..61

045K
-. ,0416

ppm
-. 1463

- 03e4

Operator: DRS

Bei
ppm
-. 0004

-0001

18.16

-. 03 o'z
-. 0004

Cu
ppm
10.19

.05
- 5300

1 0.22

1 C'. 13

Pin
ppm

-. 0518
-0046

8.8@7

-. 0545
-. 0544
-- 045

Fb I
ppm
9.651

.019
.1952

9.849
9.871
9.032

Sn
pnm

10,5. 3

-. (6132

P ff1,

- .0012
-0(1(5

2207

inI, 1Is I 01 F r':C. ,or t

WHC-SD-WM-DP-170, REV. 1

CL

pm

C-. 701 999.

- 0037
-. 0059
.0014

Dy
ppm

.0016
-0017

39.24

0027

Mn
P Di

10.26
.04

.3551

10.23
10.29
10.22

Fd
pp m

0 13

41 .34

-04416

-. 0193

Sr
PPM

-..0003

.j0O1

23.59

W

- '7111
-(9.'..



WHC-SD-WM-DP-170, REV. 1

Analysis Report

!RED 46.70

.0098

.0123

.0230

Y
ppm
-. 00%

.0002
37.00

-. 0005
-. 0005
-. 0009

11.10

--. 0056 -. 0033
.0012 -. 0012
. 0043

Zn
i.1 p m

9.75
.021

.2166

9.740
9.753
9.712

48.76

.0183

.,0167
-,.0026

Zr
ppm

-. 0011
.0002

1 7.61

- (9Uv
-. 0012
-. 0017

51.61

-. 1407 -. 0015 -011J

--.1872 -. 0016 . S
--1109 -- 0005 )II:

N

2208

#1
#2

El em
Un I t S
Avge
30ev

.R ED

#1
#2
43

Thu 05-Oi-96 "3:55:52 AM

21.26 1--..H



WHC-SD-WM-DP-170. REV. I
2t n trd I ti n t ,. E-(u >5- -r-.-' 1l-11

Metlhod: ICP14A

El em

Avaa# I

El em

SDev

'/. P, D

:1
#2

Elem

Avae
S' , e-.

%SDv

41
42
#3

El em

4<0 v

SD,

#1
ttA

El em
v70 ~

50ev
%RSD

41
#2

#3 p

#1 '

4*2

El em
0v<0

0Dv

.7124
.1(28

.3908

.7154

.7099

.7119

Ca
.1269

.2035

1272
.1267
.1268

Eu
.,)367

.)7&,7

.0767
.. >67

. (9367

Mo

. 0005
.5509

.D 833 ,
.0841
.0841

Rh
1.606

.054:3

1.607
1.6o61 .605
1 . 6c)5

The
1.064

.0 3

4,. (:66
1.061
1.066

.o)267

.00 Co

CE-

&,14

.3 7
.29743

.2196

.2201

Cd
.0504
.00)13

2.486

0505
0516

.0491

Fe
.9605
.,0002
.:3s15

051>40508
0504

Na
.0474

.04:.'9
*.0437
0435

Ru
.449
. 0020
.4424

.4507.

.4466

.4497

Th
.2475
,,)()14
5459

.2465

.2492

.2477

7n
2. r,8

. (1(i9

FS

1578

77535

.1665

.1691

.1679

Ce
.6810

*.0024
.7598

*.6@35
.6786
-6a1ic

K 62

.2179

. 1535.1155

.2171

.2176

.2179

Nd
73B2

.. 0007
.1811

* 976
.3990

Sb
.2690
.0019
.7122

.27 12

.2681

.2877

Ti

C1693
.. i) 1 1
.1445

.069.
0692

* 0694

Zr

.K.>'3

11 4

5 9

.112C

Cc
.148:.

-00045

.. 28

.1452

.1483

.1478

L

. 106

.3015

.170
1065
1064

Ni
.0525

1.771

. c529
0514

Se
.1475
.0097
.4746

.14-2

.1475

. 1455

TI
C) 4~ - 5

,4706

.1427

.1758 3

.0328

Cr
0477

.0008
1.716

.0479
0484

.. 9468

Li
0424

59:1

. 0424
.0427

F
.106

977e5

.10 -

.12

Si
.42

.2060

.42 15

.4193

.4198

49 

1.817-
1.814

.0189

- 0189
. 0189
.0188

CL;
.0539

.006

*-0339
. 05.9
. 0539

MI I

. 2549
. 0005
.2160

.2552

Fb
1 .440

.009
.281

1.450
1.434
1 .435

Sn
.7187
.0029
.4054

.7155

.7212

.7194

V
* 1043

.4517

.1044
.1046

.,1059

PS
.1542

1.266

.1510
1545

. 1542

Dy
.2051

2405

.2057

.2048

.027

.276 -

02c,.0208
.0207

Pd
1. 501

.002
.1262

1.602
1 .598

1.502

Sr
.0157
.0001
.3.685

.0157
0156
. 157

w
0334

C1.27

2209

Et n r - i C1 . t



WHC-SD-WM-DP-170, REV. 1

Otandardization Rat.

41
#2

43

.0267

.0267

.0267

2.647

.0765
0361

.0347

Thu S-M9-90 01: Um:14 AM

.0*C2,

.0891
08374

Qt'

2210



WHC-SD-WM-DP-170, REV. 1
N 6-L t,Standard;zaton Rat.

Mythad: ICP1A

Elem
Avye

XRSD

#1
#2
#0

Elem
Avue
SDev

#1
#2
#3

Ba
.7510
.M16
.2126

.7546

.7531

.,7514

Na
.4924
.0006
.1321

.4924

.4912

.4931

Standard: ICP 11$

co

.u04

.19Z6

1.833
1.838
1.831

N i
.61B9
.0011
.1728

.6196
.6195
.6177

1.212
.005

.4002

.207
.217
.212

Fb
7.221

.010
.1452

7.224
7.230
7.210

AM

2211

.4530
-0017
..2881

.4540

.4534

.4515

Sr
.8188
.0015
.1780

.8200

.8193.

.8172

-02 7
..014

.1974

7 .07-1
7.011

Ti
1.401

.002
.1299

1 .402
1.402
1.99

Ng -4.44

008

.0957

4. 487
4.479

Zn.
2.717

.008
.297 7

2.714
2.726
2.711

1.207

2.4 -)14

2.442

2.441
2.474
2..4i4



WHC-SD-WM-DP-170, REV. I
tandardization Put.

Method: ICPIAZ

El em
Avqe

,RSD

#2
#3

Siev

"4RSD

41
#*2
4rT

Be
7..122

.069
.9505

7.065
7.196
7.104

Na
4.460

.041
.9179

4.425
4.505
4.450

Standard: ICP1.1

Cc
16.06

.12
.7549

15.95
16.19
16.04

Ni
5.87

.034
.6218

5.358
5.424
5.379

11.15
.17

9197

11.06
11.26
11.13

F-b
56.20

.35
.6203

55.87
56.56
56.17

"I
-, ...,N

2212

Th -DL--0 n-6 ?1: OM-

C LI

0326

.9177

7-B96
1.96b
3.918

Sr
7.893

.075
.9522

7.825
7.973
7.879

65..2t
- 49

..7566

64.@4
65,.81
65.17

Ti
13.22

.12

1..12
13.35
13.19

Ny
8.60

-27
.6832

is.3 o
38.89
-S. 56

Zn
25. 9

.15

.5267

25.35
25.65
25.48

1*'

1'. 3

Zr-

22.70
23.09
22.92



WHC-SD-WM-DP-170, REV. I

Stanarclietin Rot.

Method: ICPIA

El
Avge
51,v w
XRSD

# 1
02
43

El em
Wve

SDev
%RED

#1
#2
473

Al
59.95

.19
,.3108

5.91
60.,17
59.89

F
11.52

.04
.3757

11 .49

11.57
11.51

St.ndard: IWF1.2

.12
.3072

... 7 -

39.00
38.79

Ca
75.66

.1b
.2180

75.52
75.84
75.61

Ld
8.709

.02

S. A77
9.735
3.715

2, 175
,,I,7

.2906

2-370
2.383
1.371

L. Z
ei 410.24

.4
.4263

10.21
10.29
10.21

,fr
5..916

5. 9m

5.914

5. tJ

2213

7nu V - - I ... IA .S7 r



WHC-SD-WM-DP-170, REV. 1

Ftertdardi 2at on F-.t2t

Method: IC10A

Elem
AvgeWe,

'SD

# 2
#3

Dv
41.18

.16
.3937

41.02
41.16
41.75

Standard: ICF- .-

Eu
10.08

.05
.4875

10.04
10.08
10.14

La
5.277

-02T
..545

5.249
5.277
5.106

4
-f

2214

14.07
.07

.4876

14.01
14.06
14.15

P L

- .67
.16

.4667

13.52
33.65

3.683

11.1234452

11.22
11.23

T nu S 04 -06 ulz1: 6



WHC-SD-WM-DP-170, REV. 1

standcrdization Fot.

Method: ICPIA

Elem A C
Avy e
SDev
%RSD

#1 1
02
#3

20.49
.04

.1958

20,.53
20.50
20.45

Do,*lTr u!---) 0%:21: AN

Standard: ICP1.4

.06
-3023

20.83
20.79
20.70

Sr,

24.83
.03

-1131

24.85
24.83
24.79

10.90

1 C-4 9.3812

10.97
10.91
10.85

20,68

.(619

2.977
2.870
2.856

2215

"any mw

POP I



WHC-SD-WM-DP-170, REV. I

S zn~Idai t crn Rot.

-tethod: ICIA

Elm El

E De

'/,R-SD

1 7
#2

*-7.

ThLI (i- ,

Stendard: ICCF. 5

U
4..07

5027

47..26
42.8.
4-.11

2216



WHC-SD-WM-DP-170, REV. 1

S cIs~dii.;tic r o Ftt. 7 m.

Method: ICP1A

El em

SDOV
%R.SD

# 1
#2
#3

be
1.588

.014
.8691

1.574
1.588
1.602

Standardc ICRI.

Si
65.74

.5:
.7929

65.23
65.71
66.27

T&
45.12

.35
.7617

45. l
45.26
45-.69

2217



WHC-SD-WM-DP-170, REV. 1

Standardizetion F .. T r 5---P c,-, C : .- ; I

Standard: ICP1.7

Ei
22-.05

-07
.2962

21.98
22. 1 )

it '

C09 1
.2824

73.024

El em
Avqe

XRSD

42it

Ag
27.37

.2806

27.44
27..29
27.37

Ti
1-217

.4148

1 .22
1.211
1 .219

2218

Mothud: IMF-A



WHC-SD-WM-DP-170, REV. 1

t .. -

Sthod: Iol Stiand rd- Ii F G

v7- 41.7. 7- 7 4

S .6524 670 4522 .7507

14 1,-7 7 .-
4 17., 7 L 1-47 7.1/7 A.770

#917.5-7 70 7.2731 2 . S(7

22 47 -L --



WHC-SD-WM-DP-170, REV 1

- I , - ~ - 6 ' S Q: -17: IF; g,tl

c = Conc SIR) ' I'

r
C

Ot
Eu

D,

Fe

In
McMN a

Nd
N I

P 3

Pd

Sb

ci

Sr -

T .
Th
Ti
Ti
U

W
Y
Z~n
Zr

4 aveen
D2..68

95

17

2 .25 1

411 71

I" 1 El ._-

4.c- 79(1 C75. 00

470. 700
fl79.C078

22.611

257.90c

A 611.1(16

21. 900

41 .959

lo 27(10

71860 

2 4C. 17 1

242.950
4 1 5C)C)
2714 ._

74. 900
194. 854
224. G75

7-1~ .375C361 -. 95

24.71 

2.100

Hl I- h ste -
I CIF, 1 7
I OF 1 4_
ICPR.2(CP1 .4

(L~ t i oI e
ICFi .2

O F 1 .72

I ER 1F
MultipleI CP1.7
Multi c-i
M i 1u. i e

Mult' &e-

I CF'1
TCFI

ICP1.3 _

Multicl
I CF- 1.

Mu! t ip 1

IcpO .3
Mcul t ipie
ICP1 .2
Multiple

I CF' 1 .8I CF'1. 7

I CP1 . 7

ICP 1.6
ICP-i .8
Multiple
I CR 1 65
ICP1 .3
Multi ole
ICF' .7

I CF'1.5
tIi .4

MuI t i nMultiole

Lai ....

TICP .0

IcrP .0

12'1 .0

loCP1.0

St CFEd ard S
Standerd u

Standards
IC~i .0

Standards

To

TO .0

Standards
CP I.0

Stand r ds a
Standards

OF'. .0
Standards
tOR 0 

Standard
ICPi1.0

ICFi .0

ICP .0
iCP: .0IC -1 .0

I F1.0

St a nd ar S s

ICPI .0
Standards
IC1 .0

ICPi .0

IcF- .0

Stanrd a rds
Standards

.o37'_15

1..15497

1 .75685

5.Ci. 7,

1.09Q1 

7.658654
1. 67.78
S. 75776

51.775

4- 50470

.02 1

1.21879
56.1366

.- 554
3.63718

877763

3.05626

1 .24447
1.50516

1.-5774
5 .98248

1 ,, 675

8.75908
1.2 5725

1.12977
4. 55368
1.51147
17.0753
12.1211
1.85248
18-3659
a.,1964

.755375
2.15781

-. 17 26 i
-0-47 24

-420015

-,058211

-1.59485
7 181518

-. (3430/7

274478
-. 2501326
.(7()49
.15461

.05157
-5. 4290

-2,.47-218
II 45i071
.1916 ~

-1.14636
-1 . 8027
-4.91116
-1.9986:

-675614
876332

-1 .02785
-1.28685

-6.29515
-. 019784
-1 20257

-- 1.12840

-. 104855
-. 724000

- ,,0018
-. 193213
-. 14032

-,.93974

-. 027339
.130201

2220

050/6 7.5

(2 ,

C5/9/9 7

07/ 96 03 1 7r )09/95 >?

0 /9/9 09: 1 75
i/09/96 c< :0 C:7

l%5/?69/95 09:7 i:
5 (/9/6 119: t0:07

05/0 ;9 6 Cj9: 35:i-.
05/09/'36 09: 0: 75

L5/I-'/96 09:3T'.35

t-/ 9/36 L.: -5:7

1:15/109/ 96 19:7 :

U 05/96 ED?: 10 7
05/09/ 96 (A:.:

05/09/96 09:10: U?
(:5/09/95 (>9:3 :3

05/09/96 09: 10:07
05/09/96 09:35:35
05/09/95 09:35: -

05/09/96 09:35:35
05/09/95 09:ou:..7
05/09/95 '>9:35: ,5

U / 09 / 9 09:353

05/09/96
05/09/9 5
05/09/96
r)5/09/96
05 / 09 /6
05/09/96
()5/03/96
C)5/03/36
(-5/(-9L/96
05/09/9?

C05/CI:/96
C'5/09/96
05 / 09 / 96

09:3 5: _75

107 : C , 7

09: 10:07
09:75: 715

(-)?: 7.5 -5

119:3":""

09: 7: 7

?: i5-3
(19: ().: 7

:. :I - _ '



WHC-SDWM-DP-170, REV. 1

tndardization

Method, ICP14

Repor - inu > W~ ~--S

Slone = IR/Conc (SIR)

El vament
Aq

F:

13;

Be
Si L
Ce
Cd
Ce
Co C

Cr
CU
Dv
Eu
Fe
K
La
Li
Ma
N n

Mc
Na
Nd

P
Pb
Rh

Ru
Sb
Se
Si
En
Sr
Te
Th
Ti
T1
U
V

Y
Zn
Zr

Wavel en
528.068
30 .,215
193.600
249.600
49.400
313.042
223.061
317.900
228,.800
418.659
228.600
205.500
324.700
353.170
381.900
259.900
766.500
398.852
670.700
279.078
257.600
202..000
588.900
406.106

31 .600
214.900
220.300
060.959
343.489
240.271
206. 838
196.026
288.100
242.950
421.500
214.275
283.730
3 4.900
190. 864
378.280
292.402
224.875
371.020
213.800
339.100

High std
ICFI .7
ICP1. 2
IC-I .4
ICP1I.2
Multiple
ICP1.6
ICF.7
ICP1.2
ICP1.2
ICP1.4
Multiple
Multiole
Multiple
1CF1.3
ICPI .3
Mul tiple
IC1 .2
ICF'.3
ICPI .2
Multiple
ICP1.2
Mul tipl a
Multiple
ICPRI.?
Multiple
ICP1 .2
Mul tip 1
ICF1 .8
ICF-I.8
ICRI .3
ICPI .4
ICP1.7
IC1.6
ICP1.8
Multiple
IC11.6
ICPl .3
Multi pe
ICP1.7
ICP1.5
ICP1.4
ICP1 .8
ICP1.4
Multiple
Multiple

Low std
ICN1.0
ICP1,.0

ICi .0
IC15 .0
Standards
ICF1.0
ICP1,.0
ICF-i.0
IcP1.0
1CP1.0
Standards
Standards
Standards
ICF-1.0
ICP1.0
Standards
ICF1.0
ICP1.0
ICF1.0
Standards
ICP1..
Standards
Standards
ICP1.0
Standards
1PE1.0
Standards
ICP11.0
ICFI .0
icP1.0
ICP1.O0
ICP1.0
ICP1.0
icP1.0
Standards
IC1.0
IC1.0
Standards
ICF1.0
IC10.0
ICF'1.0
ICF'1.0
ICP .0
Standards
Standards

2221

2.66556
.119467
.203222
,774990,
.714514
1.56907
.218992
.302132
.865820
.401825
.819138
.568665
.196565
.819465
.502400
.037134
.004315
.25851U
.203886
.1612 4
.589743
.545815
.017814
.2734S3
.274938
. 113Z926
1.12563
.725917
.803549
.664383
..306961
.1435n3
,326610
.114167
.79538?
.095134
.219603
.661608
..058702
.0* 2501
.539818
.054449
.2* 412.
1,.30655
.463432

- .i 4I'

DEC
.,267261
1..84324
.825362
.145034
.u46023
.o12024
..699721
.420015
.058211
1.69495
.181518
.*84307
.274478
.250326
., 73049
.185462
50.4960
.412492
.208123
1.59209
.035157
.152892
2,.431IB
1.45600
.191369
1.14636
1.28023
4.91116
1.59963
.675614
.8765332
1.02785
1.28685
6.29515
.019784
1.20257
1.12840
.104955
.724000
22,.0012
.193211
.614032
.091974
.027239
.180201

Date Stavdardlr
05/u9/98 09:75:0f
05/09/96 "9:05:2t
U5/09/96 03:101f
05/09/96 0:75:3E
05/09/96 09:iO:O~
05/09/96 09:35:7
(5/09/956 09:35:3-
05/09/96 09:00:f
05/09/96 09:35:5Z
05/09/96 09:35:01
05/(9/96 09:10: 07
05/09/96 0910:07
05/09/96 09:10:07
05/09/96 09:35:5
05/09/9b 09:15:3f
05/09/96 09:10:5-
05/09/96 09:35:35
05/09/96 09:Z5:1-
05/09/96 09:30: '
05/09/96 05:10:(2
05/09/96 09:30:W
05/09/96 09:10:07
05/09/96 09:10:07
05/09/96 09:35:75
05/09/96 09:10:07
05/09/96 09:35:35
05/09/96 09:10:07
05/09/96 09:35:25
05/09/96 09:35:35
05/09/96 09:35:15
05/09/96 09:35:35
05/09/96 09:35:35
05/09/96 09:35:35
05/09/96 09:35:t5
05/09/96 09:10:07
05/09/96 09:35: 0
05/09/96 09:35:3T
05/09/96 09:10:07
05/09/96 09:35:35
05/09/96 09:35:35
05/09/96 09:35:3
05/09/96 09:35:Z5
03/09/96 09:35:37
05/09/96 09;10:07
05/09/96 09:10:07

cBw .



WHC-SD-WM-DP-170, REV. 1

S tandardi z&.ti Cm

Method: ICP1

E! ement
Ag

Wav Ienoth
:2-.)68

Element Wavel enoth
Al 308. 215

: =a. d te. I: F, :-:Ic or I

Standard
IC I.0
ICF1 .7

St anrd rd
ICPI.0
ICFP1.2

Element Wavelenoth Standard
A! 193. 60(1 ICP I.0

ICP1 .4

Element Wavelenoth Standard
1 249.600 ICF .0

I CP I

Elemert Wavel enot, Standard
me 493.401 ICP1 .0

ICF1. I
(CP1.14

C orCoe-f: 1.00

Element Wavelenoth
De 313. ')42

Element Wavelength
92 22:-.061

Element Wavelenoth
Ca 317.900

Element Wvelenoth
Cd 228.500

El ement Wavel Eng-th
C 418.659

Standard
ICP1 .0
ICF-1 .6

Standard
IC I.0
I CF'i .7

Standard
ICP .0
T CF1I.

Standard
ICPI .0
ICP1.2

Standard
ICP I.0
IC P1.4

Km own

K:nown

Concentration

Concentration

.000000

I O.(C-C)
Known

Concentration

100(. C)C

Known

Concentration

nown

Concentrati on

1. 000000

i oFc en t-,at i on

C1 7C) C

Known

Concentrati on

* )() )I )

Known
Concentrati on

Ccorcentrati on

1Sc .C00CM7

Tfhn u - - - 9 . C) 1: u I

Measured
Concentrat ior

M1'eamured
Concent rat Ion,

-00 . 000

1C.00CCC

Measured
Concentration

Mea Sur ed
Uoflcent rati on

007100

Measured
Concentrati on

.00000(-)

Measured
Concentration

-. 0000

1 r. OC Otr t' o

MPaSUred
Concentration

1.9)1:)

Measured
Concentrati on

Meesuired
Concentration

M1 as ured
Ccmncentraticon

-. - 00

Residual

Concentration
Resi dual

flncnntretiOn

* Q(W)CC
.07867'2

Residual
Concen trati on

Resi dual
Conc entrati on

. 00Co')C
00c)(Wi

R-si dual

Concentr ati on
. 0(9(971

.07587'

Real dual
Concentrati Lnf

*.7))( 00

Realiduel
Concentrati or

-. 000

Re siduaLc
Concentreti On

Realidual
Joncentration

*---..0(9(39

*..it) L0t

2222



WHC-SD-WM-DP-170, REV. 1

oxtandardization Re;.dback RcK r Th -17-0-56 yi97 t,: 1

E ement Wavel ength
Co .sd

CorCoef: 0.99998

El ement WavelEnoth
205. 500

CorCoef: 0.99999

Element Wavel enoth
CL 7.24. 700

CorCoef: 1.00000

El ement Wavel enoth
Dy 75-.170

St and a r d
I CF 1

I C P1 . iCT'

1CP1 .1B

I CP1.I AStandard
ICF1 .0
iCP1 .18
[CPl. 1A

Standard

ICF' .1!AICF-1.1A

Standard
ICPI .,
ICPI .7

El ement Wavelenoth Standard
Eu 381.90 ICP 1 .0

ICPI .

Element Wavelength Standard
Fe 259.900 ICF1.0

ICP1 .12.
ICP F.1A

CorCoaP ().99993

El ement Wavel ercth
766. 5900

Standard
ICF 1.0
ICP 1 .

Element Wavelenath Standard
La 798.852 ICPI.0

ICP1.3

Element
Li

Wavel enth
670.700

El ement Wavel en-:th
Mn 279.072

CorCoeF: 199995

St and ard
ICF-1 .0
ICP 1.

Standard
ICP1.0
ICP1 .18
ICP I .1

V. r,'mi~f

Knomn
C.ncrentrati on2.00

K nown
Concentr at i on

Known

C-onc en E-tr at I on

K)I-(OLCC)n

Concentrati on

[. no (I4n
ConcEnr rat I on

Kn own
Concen t rat Ion

C 44'C)'(

Known

Concentrati r

.2500

Concant ra tiOfn

-'14
19 . 4286

lei Sur ed
ConcantratI of

- .9(9(426

2. 04775
19.5265

MeasUr ed
Concentrati on

-. C00269
2.02997
19.7007

Measured

Conceintrat ion

Measured
Concentration

- .005909

1 ?7- ."74

Measured
Concentrati on

-1 . 1))C

ticAS~r ed
(.nnrentrati on

-.

Measured
Concentration

5C3.

Measured
ICncentrati on

010944
26. 21 6i

P,7.40-

tnr , - -

- 774

Residual
Conc ntrati r

.02T Y9

-2992b
-O373t8

Residual
Concentrat 1.

Res i dl
Cercentrat a on

65.1,5r/7

Resi dal
Concentrati om

. 00509
-. 656972

Resi dual
Concentrati or

Residual

Concerntreti or

Resai dLk;.l

Resaid ual1

Concentratin mr
.) 10944
-1.21607

1. 69C

2223



WHC-SD-WM-DP-170, REV. 1

3t na d. Iat Ir Re=atback Recort Thu 05--96 09: AN:10 A1

El ement Wavel encth
Mn 257 .60

Element Wavelength
Mo 202. 

CorCoef: 0.99999

Element Wavelenoth

Na 588.900

CorCoef: 1.0000(

Element wavelencth
Nd 406. 106

Element Wavel enoth
Ni 271..6uU(

CorCoef: 0. 99995

El ement Wavel enoth
P 214.900

El em-nt Wavel enoth
FIb 2j20

CorCoef: 0.99999

El ement Wavel enoth
Pd 3760.959

Element Wavelenoth
Rh 34-.489

Element Wavelenoth
Ru 240.271

stand ard
ICP 1.0
ICPI .2

Standard
ICP1 .0
ICPi .1B
ICpI .11

Standard
ICPl .0
ICF'1 . IB

CP1 .I A

Standard
ICP1.0
IC1. -,

Standard
ICF I.0
ICF -18
ICPI.1A1

Standard
CP11 .0

ICI .2

Standard
ICF1 .0
ICF1 .1B
IC1 .14A

Standard
ICP .0
ICF' .8

Standard
ICF' .0
ICF'1 .3

Standard
ICPI .0
ICPi.7.

C.nnc r a 1fl o

Concentrati on20. 0000

Known
Concentration

-000002)

Known

Concentration

o 0.00

<cncnto.ti o

Known
Concentration

Known
Concentration

000000

59,). ("It9(9
Known

Concentrati on

Known
Conc ntrati on

5) .000D0C

Measured
Concentration

-.. 000416

10.6 7

Measured
Concentration

-. 001404
2.0427

Measured
Concentration

-. 001848
25.2054
247. 94

Measured
Concentration

Measured
Concen trati orn

-.

25. 1(252C)'

19.402

Measured
Concentrati on

* ) (W9((9

100.0000

mesaured
Concentration

- .001217
5.17.520
48.6460

Mess ured
Concentrati on

Measured
Concentrati on

-. GOO0uC
50 .0000

M a auAr ed
Concentrati on

(. '(9(((9(
5.21 0

REsi dlual

Concentrat ion

Resi dual
Concentrat ion

.00041
.045271
452706

Residual
Concentrati on

.00 1648
-.205-7s-
2.0577

Resi d: Lal
Concentratic,

Resi dual
Concentrati rn

S000538
-.
.59*80l5

Resi dual
Concentration

-. (0c000
-. ((((IC

Residual
Concentration

. 001217
-. 5204

1 .35204

Res idual
Concentrati on

*.00020>0

Re aiduLIa1
Concentration

Realidual
Concenrtrat ion

-. ()0 0 (I (
. Ii) u04

2224



WHC-SD-WM-DP-170, REV. 1

tan d rdi tt in r Readbeck Renort Thu 0C.-0' -E D9i -0 A 

E1 tement Wavelenoth
Sb 26 .87s

Element Wavelength
196.026

El ement
ci

Wavelenoth
212.100

Element Wavelenoth
Sn 242.950

E1 ement Wavelenoth
or *t2 .51(

St And ar d
I CF I . 0
ICPI .4

Standard
ICP1 .0
ICPI .7

Standard
St .0
IC I .6

Standard
ICP .0
ICP1 .9

Stanr1dar d
I CP 1 C
IC I I.1 ,
ITCPI. I

CorCoef: 1.000I0

Element Wavel ennth Standard
Te 214.275 ICP1.0

ICP1.6

Element Wavel ength
Th 2 T3.7.0

El emenit Wavel enoth
Ti -4.,900

CorCoef 1. Of 0

El &mTEnt Wavel engoth
T1 190.864

El ement Wavel enoth
iU 7.2 

El e<Tt-nt Wavel enoth
v 292.402

S tandard
ICP I.0
ICF .7

Stard ard
ICPI .0
ICp .1D
ICFl .1A

Standard
ICF 1 .0
I CR1 . 7

Stardard
ICP1 .0
ICPl.5

Stat a r c
ICP1. 
ICP .4

Concentration

2.0.0% OuKnown

Concentration

Known

Concrentrat ion

.000 It)

FKnown

Concentration

.01(1-010

5. 0001)0

K nown
C oncentrati on

1 .00000

Known

Concentration

2C)0 0 L) ID I)

50.*000:1

K non ~II
Concentration

Known
Concentrati on

Concsntrati on

Corlcentrati on

Concentrati on
* 19191 9((K

2 LI00

MeaSured
ConlCEtrati on

Measured
Concentration

.0000:

he as I red
Concentration

9.( 97031

Q.000('10

200. 000

MeaSured
Concentration

56.7945

MeaSured
Concentration

-- 001107
I .0069
9.90:1:9

MeasLred
Concentrati on

- . (0001) 0
50.001

Me asuLred
Cncntration

DIC)

Ie as Lur ed
Concentrati on

-. 00 ()110

19. 9774

Me asuLIred
Concentrati on

-. 00 00

Me asur ed
Concentration

-- . III iiID

Residjl
Concentration

ReSi I0d1l l

--

Concentrati on

. (1M00C

Residual
Concentration

Resi dual

Concentration
-(D000

Resi dual
Conce ntrati on

--.000000

Residual
Concentrati on

-(00100

Resi dua 1
Concentration

00000)

.012259

Resi dual
Concentrati on

Rest dual

Concentrati on

Restidu Lc
Concentrati on

.0 I )00 ID
.0011:1)

2225
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WHC-SD-WM-DP-170, REV. 1

5tndardiz$.tIorn r.tedbj2ck Reocrt Th (J-i9-95 (9:0 7-:10 

El iment Wavl enoth
Il 224.55

El ement Wavelencgth
y 3171 . 070

Element Wavelength
Zn 217.800

CorCoef: 0.99999

Element Wavelenotth
Zr 379.1100

CorCcef: 0.99999

Stond.-
ICP 1.
ICPI..8

St andard
iC 1 .0
ICF1 .4

Standard
ICP .0
ICP .18
ICF1 .1A

Standard
ICP1 .0
I CF 1 . 1 P
ICP1.1A

councentrationr.0 n

C~ncntrnti or,1 f .!-( ( ,

Concentration

Kn own

Concentretion
.. ot00

.cncentrati on

Mea s urd c
Concentration

-. 1 4
10. 0000

MPOSLured

Concentration
-. uc(i464
2. 05161
19.4839

Measured .

Concentrat i on
-. *.((9(743

Rasi du,
COncentrat ior

- .69469

Resi dual
Concentration

*ps C0464

Resi dual

Concentrati on

49.1744

2226

c as _,



WHC-SD-WM-DP-170, REV. 1

;,rn;va is, ReoOrt

Method: ICP1A
ruL'n Time; 05/,9/96
Comment:
Mode: CONC

El em
Units
Avae
3Dev
%RSD

#2

- E em
Units
Avge
SDev
7.RS D

12

El em
Units
Av o e
SDev
%RSD

2

El em
Uni ts
Av-ge
Sbev
%RSD

#1
#2
#3

El em

SD v
x. , D~

#1
#2
*3

E«1 C-1

'ini ts

S-Dc v

Ag
ppm

71.4

Ca
ppm
-. 00

. 0(
62.3
62 . 7K

-. OK
-. oo

Eiu,

ppm

14.7

-. 9(2

-.

Mo
ppm
-.

17 .J

-. (91

Rn

ppm

pp I

-. 91

1=-*0

Samol e Name: ICP.0 6.u1 F1l

09: 56:06

Corr. Factor:

ppm
3 -. ((:98

0068

3 a9 6.209

4 -. 00 I
1 -. 0175

h4 -.- )(-:71

Cd
ppm

27 .0 ch2
17 . 0009

8 415.7

)12( 0009

08 -. )007

Fe
ppm

)1)8 -. 0(
01 .0008

4 10.01

0i - .0071
'07 - 0087
',D7 -. 00P3

Na
p pm

'07 - C. 3
)17 .0141

7 28. 06

'17 -. 03.54
'17 -,.0634
2 - .0522

ppm

60 - . (h712

7 1.54')

'99 - . OK'2
72 -.- 0083
(1'9 -. , -0

PT

T h~

ppm

61 .00

As
ppm
-0042

P0044
104.7

-. 0061
0008

- .0074

Ce
ppm i
-. 0271

0054
20.01

-.. 0295
-. 0308

ppm
-. 6644

.0232
3.483

-. 6876
-. 6644
-. 6412

Nd
ppm

-. 0172
0:24

13..-7?

-. 0 157
- .0159
1-.6700

Sb

T *t
ppm

-. 0014

B

ppm

- .0(15
-. 002

Co
pp i
- .0025

11 .45

-. U')7?

-. 026

La
ppm

0050
.0014

28.69

--. UU52z

-. 0964

Ni
ppm
- .0062

45.58

-.
-. 81
-. 19077

(ZO

ppm
-. 19(94

.0139
164.4

- .0067

.C'45

Ti
rpm

-.. 0190
.- ii h

Operator: DRS

(HOEHR Acid W sh)K.Carson

p pm
*-..)95

4. 10

-. 0009

.004

Cr

ppm

4022 .

-0013

Li

Prm
.003 1
0015

47-37

-0031

.0016
.0046

PPMppm

-. 0157
.0 129

82. 10

.0049

.0 122

.0299

Si
pp
.u048

-C1049

I 01 2

U

ppm

. "40 6

pp

-. 00ci7

-. 004C,

144.3

* z:- Im
'0070

18.70

-. 0-4-

ppm
-2 7

M' 4

ppm

-. 02075
.00355

2. 94

-. 0223
- .0214
-. 024

Sn

ppm

-- .(071()

.(31(:34
14.71

-. 02549

v
ppm

S I

7 /7

Dy
p:m

-. 0073

-f0u7

Mn

-. 0003

p0m

25.

-1.047

-.. 0003
-. ':C004

Pd

-. 0481
01 13

23.48

-. 060:
-. 0467
-. 0375

Sr
ppm
-. 002

.1727

-.- (002

-. 02

W

pom1-. 0053
.01.11

2227



WHC-SD-WM-DP-170, REV. 1

Ans1ysis REo t

%RED 56.71

# 1
42
#3

El em
U I t ts
Avge
SDev

# 1
#2
#3.

-. 0109
-. 0168
-. 0046

p pi

-. 0009
.0002

24.01

-. 0006
-. (12
--. 0IDs

is"Im
TOW

2228

Thu 05-03-3. 09:57,71 "N

70 11.20 20.732

-. 0128
-. 0252
-. l8q

5S.45

.0145

.0059

.0066

Zn
pp in
-. 0009

.0001
9.969

-. OOOS
-. 0007
-.. 0009

---. 3657
-. 3209
-. 4n2o

1779

-. 0616
-. 0015
-. 0011

Zr
ppm
-. 0047

.0004
9.006

-. 0051
-. 0047
-. 0042

-. 032
-. 00-06
-. On24

- . (). -

-. 0157



WHC-SD-WM-DP-170, REV. 1

Metthod I CPI A
Run Tim: 05/09i/96

C, fT, e: r N C

Mcce: f~fC) I Corr-

Elem
Un i t s
Ave

%RSD

#1
#2

i3:

Errors
Val ue
Range

El em
tin i t S

Errors

YRalu.s

Elp e
Un i ts

Avue
S 3ev

7.RSD

*1

#2

Errors
Va I ue
R an ft P

Ag
ppm
.4800

.8965

.4756

.4801

.4842

[C Pass

.050o1

Ca
ppm

.8,671

24.69
24.94

0C Pass
25.00
2.500

Eu
ppm

. u002
27.77

-0007
-. 001(

-00 10

NQCHECK:

nC ri irK

bamD 1 e Name: DC MEYVi 95041 Si01
(9: 5:55

(HDEHP

Factor: 1

ppm
9.865

.096
.9750

9. 759
9.867
9.94S

CC Pass

I .000

Cd
ppm

2.4..57
.0024
.4887

4855
4929
4876

DC Pass
.500(

Fe

19.77
.19

.9176

19.57
19.30S
19.97

CC Pass

2. 000

-E1 Mo
Un I t s

SDev
x. R S)

ppm
98311

0115
1.179

.9676
9324
9905

ppm
3.02

4

3..0 41. P
4(5 l

Errors [C Pass DC Fass-
ValuLI 1 .0 ((6, >.70

-. 17
.03c?

1 5!D6

2. 471

2.5-9

CC Pass
2. 5C)C
,2500

CL

ppm
-.0475

uo14
.0.4

S

9 5

1 .219

07S
2.092

DC Pass
2.000

C7,
ppm
*.9590
. 0(92

.,30

-.. 0402 .9528
-.0511 .9691

-,,0512 .9752

NriCHECKh.: CC Pass
1 .000
.1 D (')(

K LA
ppm ppm

3.91 - .0106
.18 . 001,0

.740- 9.571

:'3. 72 -. C0c6
23.95 -. 0116

2_4-)7 -. 0195

DC Pass
25.00
2.500

N d)

P DM
-. ,1499

10.44

-"(9444
-. 054

-,,1154K

" t , , , - *1" 1, <),'. '- I

Operator: DRs

Acid Vash)K,,Carson

a T!

ppr
.490u
.- 0(-54
1,095

.44-19

.4921
.4957,

CC Pass
.500C)
.05,-M)

C~r
p piT

.. 9?562

1.96 26
.977
.9 10

CIC Pass
1 . 000
.100C)

Li
pr
1.999

.024
1 .224

1 .971

2.019

NGCHECK CC Pass
2. ON)
. 2(my

N 1

ppm
.9t 57

.. 0089

.919

979
.95:7
9754

NICT1HE-h [C; F'CPas
1 ..

Pp P
4.@21.

072
1 .494

4.806

4.G98

pm
*-(971

.9619

.0972

. 09P0

DC Pas
-117)1

Cu
pPm f

9:3
.Cli1

1.o a

. 9209
.9704
.9411

CC Pass
1.000
.1 ()(

Ma
pm i
PC, .a

1 6,')4

1 .26
7. 6

DC Pass

.120

Fb
PPM

7

.,,479

2.7-o
2. - 7

N10CHEC: fC Pass
P.,1)>

4 ,

9.4.

24. 11

CC Pass
25. 00
2 .500

L6v
ppm
- . (091

4. 11D

-- 0095

Mn
p p is

.5094

.. * )C47
.9217

.5,-47
*.5095
.51 .111

CC Pass

.0500

Pd
ppm
-. 16 1

.C'174

-. 161

NOCHEC

2223
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WHC-SD-WM-DP-170, REV. I

knDS.lis pe wrtE OC Stander-,

Range

El em
Units
Avae
WDev

%RSD

Errors
Value
Range

.1000

Rh
ppm
-. ,0681

.0058
8.48@

-. 0621
-. 0736
-. 0687

NOCHECK

Elem Te
Units ppm
Avge :0092

~EV .,0061
XRSD 65.89

#1 .0077
#2 .0040
# .0159

3. .670

RU

ppm
-. 0290

.0062
21.43

-.. 0218
-. OZ25
-. 0326

o
ppm
2.447

1.220

2.413
2.459
2.470

NOCHECK PC Pass
2.500
.2500

Th
ppm
.0441
.0082
18.58

.0357

.0445

.0521

Ti
ppm
.9702
.0094
.9649

.9599

.9725

.9782

..1000

Se

ppm
2.519

.041
1.621

2.479
2.516
2.561

OC Pass
2.500
.2500

TI
pPM
2.437

.038
1.570

2.402
2..422
2.476

Di

ppm
19.54

.17
.8911

19.75
19.56
19,.70

PC Fass
20..0(-
2.000

U
ppm
-. 7671

.1027
13.39

-. 6619
-. 7721
-. 2672

ppm
.0217
.02%5
14..62

.0406

.0247
-. 0002

.43%0
. 0059-
1,.181

.4918

*.. */:3'

NOCHECK PC Pass
.500o
.650)

V
ppm
.9761
,.005b
.8855

.9166

.9782

.9856

w
pom
.02G2
.00%1
28..87

.0177

.02ES

.075c?

NOCHECK

Y
ppm
-. 0018
.0003

16.12

-. 0015
-. 00iB
-. 0021

NOCHECK OC Pass PC Pass
1.000 2..500

Zn
ppm
.9619
.0094
.9771

-9516
.9640
.9700

NOCHECK PC Pass
1.000
.1000

.1000

Zr

ppm
1.94

.020
1.01Z

1.922
1.946
1.960

.2500

NOCHECK PC Pass
1 . 000
.100C

CC Pass
2.000
.,2000

2230

c e

Errors
ValIue
Range

El em
Units
Avge
SDev
%RSD

#1.
#2

Errors
Value
Range

NOCHECK

Thu Of-wq 96 10: m km



WHC-SD-WM-DP-170, REV. 1

In, 5-

Semole Name; 96--2607-2LF
Time: /r%/9? 1me: 54:(9

Loiriment.: Process Blc n k
McZe: CONIC Corr. Fzctor: 1

El em
Unit 
ivige

SDev

#1
#2
i3:

Elem
Units

SDev

El em~

YRSD

4*1
#2

Elem
Lun t to

Avge

SE) cv

ZR v

# 1

It7

El em
Units

SC'ev
RS D

#11

#2

El 'U'

g3

El ev

U.n its

£vge

Ao
ppm
-. 0005

64.21

-- 0008
-. 0002

-0009

Ca

.7534

.0014

.1825

.7544

.7518

Eu

ppm
.i()37

10G.7

.0005
.0007.

Mo
ppm
-. 0056

.cy12
34.93

-. ((08
-. 0005
-. O905

Rh
ppm i

.0017

207.7

.003.6

- . ,i24

Te
ppm

.) 1263
.0047

il

460.4

.0047
-0024
0001

Cd
ppm

0006
.0014
229.2

.jC015
.00)14

ppm
-0046
0004

8.941

.0044
--. :044

,.)051

Nia
ppm
.3761
.0129
3.444

.3.655
.7911

.3687

F u
ppm

-. 1:004

f.00 11
245.1

-. .(('91

Th
ppm
--. C147

. 0035

p C
ppm
-- 0084

.0107
126.58

.0005

-- 0055

Ce
ppm
.0007

. 0069
934.7

-. 0073-''

.0086
-. 0726

ppm
.2472

. 1095
44.C)

.2859

.1235

Nd
ppm
.0024

* 0076
315.2

.0016

. 01 04

-. 0047

Sb
ppm i

-. 0162
-. '(59

36 .52

-. 02:5
-,, 794
-. 015

Ti
ppm
--. 0((4

. ilU0 )1

L.)lermtOr: IN''

(}FX117: Core 118/119)IMtUrie

ppm T

.016
12.02

.. 150

- 01 31
- 119

Co
pprn
-. o 15

0009
61.02

- 0015
-. 0005

La
ppm

.002 1.0010 (

420.2

-.. 005
.0015

Ni i
ppmn

0078

.i0 12
14.92

.00373
0065

Se
ppm
-. 70(09

.(-(-61710517 1IC". 7

0061
-. (9i36
-. (lil51

TI

-. 0135

ppm-L:1 i

13.97

. 0'909

.0011
- t(l 10

Cr
ppm
-. 0 u3l

0006
46.36

-. 0017
-. U006
-C,01 7

Li
ppm

0003
173 -

.0D03

PM
ppm

.0371

14 .09

.2590
.2285

Si
ppm i
.. 235

.001140

17.19

,221
. D281

. 9205

ppm

.1033

ppm

91 . 35

-. (:0M7 17

CLI

ppm
-. 007

01706

91.35

-. 001
-. 0188
-. 0013-

ppm
.2251

.0124
5.49:1

.2391
.1579

.2205

FPb

ppm
-0188

.:1772
3.9.52

-. 0161
- .0270

ppm
- .0575

.0296
51,,80

- .0889
- .029£

V

ppm n
-. '0(17

'5

-. 1O

-. (9U.2.6

.0017

Dy
pPm

-. 0001

. 0000

447.1

-. (14)

Mn

.0006

5. 167

.'007

.0006

Pd

. 0225

012 1
53. 90

.0213

.0350

.0108

Sr
ppm
p m3m

.- 0278

.9(9232

',003

.0A3

W1

9ppm
.. i3 I

2231

Method: IC1 F'i

7 2. k

n_



WHC-SD-WM-DP-170, REV. 1

'A;lvsk Report

-RSD 07. 05

#1
#2

* 7

El em
Uni ts

Avge
EDev
%RSD

#1
#2
03

-. 0101
-. 0092

y
ppm
-. 0000

.0006
16850.

-. 0006
.0006
.0000

-. o 014
-. 0144
.0017

Zn
ppm
.0030
.,0004
13.49

.0028

.0034

.0027

- .0005
-. 0002
-. 0004

Zr
ppm
-. 0017

.0015
91.08

-. 0026
.0001
-0025

Thu 05-9-t 10 55,2 AM2

72.-. 5

- .0090
- .004
-. 0247

-. 03
.1117
-. 0063

79.51

-. 0007
-. 0002
-. 0015

2232

paqe 2

.0122

.0176

My



WHC-SD-WM-DP-170, REV. 1
T hu o 9 4 10:5: N

-n1vm s I Fort

Ilethod: ITCF1A
FRun Time: 05/ (/9
Comment: 118.-( 2.
Mode: CONC Ccrr.

El em
Units
Avae
SD

-/RSD

#1
#2
#*7.

El em
Ui ts

SDev
111.R S 0

#1
#2
#7

Elem
Units
Avc 8
SDev
%RSD

#1

Elem
Units
Avae f
SDlv
%RSD

#1
#2
# 7.

El em
Units

59'ev

ZRSD

*' 1
#2
#3

Elem
Units
Avqe
SDiv

Aq

ppm

0004
9.596

-. 00347
-. 9(41

Ca
ppm
.0950
.0005
.5014

.0948

.1:946

.0955

ELI
ppm
-. ,19111

.0002

17.46

-. 001 
-. 0011
-. ((19

Mo

p pm
.0547
.(006
1.175

.0540

.0557.
.j,47

FRh
ppm
-.. 289

.u045
15.61

-. 07.41
-. (5265
-. 0262

Te

-. 9170
.(--46

Samnle D5ame: 96-2t07 :5
1 (-) 523: C
.1,5X IL
r&ctct'V

ALFacor:

1 .492

-1971

1.495
1 .490
1.491

Cd
ppm
..0017
*0002

14.41

-. 02 (Co
.0016
-016

Fe

ppm
-4 04

S50008

-00 12

.f )4 1

(. 0701

Na

FP O'T

147.5

144. 1
147.1
14:.2

Ru
ppm

-4.034

-.- 1046
-.. 0C 1

-. 0024

T-i
pflimi
. {iCS1
..0 1 0 1

Operator: DRS

(EX 12 Core 118/1 19)M.Urie

As
ppm
. 0092
. 0043,
46.5

0141
.0073
*C1062

Ce

ppm
-. o762

.0024
6.623

-. 0762

ppm i
-. 0000

.114
66eC

.0777
.0541

Nd
ppm
-. 0269

0017

---- 289

-. 0265
-. 0254

Sb
ppm

--. 0 125

0081
65. 07

--. 0 1 7qc
-- 007.1

-. 0164

Ti
PPm 1.

B
ppm

P o n

10 .97

.0107-
-0082
.0095

Co

ppm
- .0025

004.

11.47.

La
ppm

-. 0076
-C0C1 I

t . 65

.007C)

0070

Ni

95.46

- 001:1
.0065
0018

Sm
ppm
.0087.

164.0

0099
-. 0:60

TI
ppm-. 0118

- 19(24

ppm

0001

17.12

--. 0010
-. uO()e

Cr

ppm
5939
C9(9671

.9979

.5?41
.,6'161

Li
ppm I0260
-9011

4.757

.0=53
.0283Z
-0277.

P

ppm
11.70

.C15

.7995

11.75

11.67

Si
ppT,

.0719

. 01941
5.666

-0680
.071 2
(1761

U
-.pf90

(99199

Se

27.62

-. I 0(101
-0001

Cu
ppM
-Q0059

.007/

12 . 07

-. 0067.

-. 0051
-. (064

Ml;

ppm
023
0003

2.881

0295
-07C)1
0234

Pb

ppm
-. (7 50101

-0414
-. (265
- .0221

Sn
ppm

-. 16.3.
.0273

16.95

-. 16137
-. 1139

-. 1147

V

-. 007
-(7(1

Si

17''T
* 0038

008
* 182

Dy
prim

0002

3.958

-. 051
-. 0082

Mn
- P.

pp T

.00(1

20. 0

-- 0001

-0005

3--700

- . ()1710)

Pd
ppm
- .0377

0058

10.78

-0494
- .051
-. 6

Sr

p v
-. (9((9(

54290..

-. o: 0
(.(7(1
-- (MI((

W T

-ppm1 I1
-.. 9(13

2233



WHC-SD-WM-DP-1
70, REV. 1

Th 05-3-Rh 150:592 AN

%RSD 26.G2 110.. 12.41 20.17 207.1 3-(44 477-1

#1 -. 0211 .007t -. 0022 -.,os -.- 0795 -. 76 . 0055
2 -. 017A -. 0001 -. 0021 -. 0112 ,.0540 -. 0078 -- 00%

#3 -. 0121 .0199 --. 0017 -. 0145 -. 0915 -. 0038 -. 0037

El em y Zn Zr
Units ppm ppm ppm
Ave -. 0017 .000 -- 0047
SDev .0000 .0008 .0007

XRSD 2.739  281.0 14.94

#1 -. 0016 .0005 -. 0048
#2 -. 0017 -. 0006 -. 0039
# -,.0016 .0010 -. 0053

2234



Analvais Report

Method: ICPIA
Run Time: 05/09/96
Comment: 116.2A.W2
Made: CONC Corr.

Elem
Units
Avge
SDev
%RSD

#1
#2
#3

Elem
Units
Avge
3Dev
%RSD

*1
#2
#5.

El em
Units
Avge
SDev
%RSD

#1
#2
#3

Elem
Units
Avge
SDev
XRSD

#1
#2
#3

Elem
Units
Avge
Wev

%ARED0

#1
#2
#3

Elem
Unitz
Avge
EDv 

Ag
ppm
-. 001

..0010

924.2

-. 0001
-. 0011
.0009

Ca
ppm
.5344
.3025
56.61

.8836

.3620

.3575

Eu

.0006

.0002
30.29

. 0006

.0004
. OOOB

Mo
Ppm
.2895
.0015
.5063

.2B79

..2897

.2908

Rh

.0142

.0029
20.74

. 0146

.0111

..0170

Te
ppm
..0118
.0019

Sample Name: 96-2607
11:0123

Factor:

ppm
7.969

.625
7.839

8.689
7.648
7.570

Cd
pp m
. 0009
.0053
599.-

.0069
-. 0013
-. 0070

Fe
ppm
.2007
,2940
146.5

.5401

.0368

.0252

Na
ppm
712.6

3.3
.4636

713.5
715.3
708.9

Ru
ppm i

.0376

.0020
5.264

.0367

.0398

.0:62

STh
ppm n
.0019
.0017

Operator: 0R

(QX112 Core 118/119)M.Urie

As
ppm
.0643
.0051
7.973

.0698

.0636

.0596

Ce
ppm
- .0076

.0055
71.B75

-. 00.1
-.. 0137
-. 0061

4.775
.193

4.042

4.713
4.620
4.991

Nd
ppm
-. 0118

.0036
30.42

-. 0150
-. 0125
-. 0079

Sb

.0141

.0055
38.78

.0115

.0104

.0204

Ti
ppm
-. 00130

.0007

2235

B
ppm
.0611
.,0020
3.209

. u632

.0609

.0592

Co
p P Ti

-. 0008

.,000-7
89.15

-. 0007
-. 0015
-. 0001

La
ppm
-. ,0043

..0015
35.95

-. 0031
-. 0060
-. 0016

Ni
ppm
.004.
.0022
51.32

.0054

.0058

.0019

Se
ppm
.0414
-0164
39.54

.0269

.0581

.0591

Ti
Ppm
..0041
.0070

ppm (

. Ot-10

.0005
2261.

.0006
--0004
-.0001

Cr
ppm
3- 047

.014
.4615

3.064
3.039
7.039

Li

.14B4

. 0020
1.722

.1484
-1504

.1465

F
ppm (

60.85
.68

1.124

61.61
60.66
60.28

Si
ppm
.4860
.0272
5.595

.5161

.4631
.4790

U
ppm
1.932

.(18

E'e
ppm
. 000t

113.5

.0000

-000 1

Cu
ppm
-. 0047

,0012
26.4.

-. 0048
-. 0034
-. 0059

My
ppm
.2779
.0554
19.9.

.1417

.2422
.2497

Fb
ppm
-. 0042

.00393
91.44

-. 0014
-.. 0087
-. 0027

Sn
ppm
-. 0541

.0161
29.67

-. 0427
-. 0725
- 0471
V
ppm

-. 0010
.,W,()&

I I

.6521

.9171
140.6

1.711
.1432
.102

Dyppm

-.- 0024
-. 00-9

3.6.61

-,0029
-. 003C)
-. 0014

Mr
ppm

.0011

.0016
15:.7.

.002?
-. 0001
.0004

Rd
pp i

.0082

.0067
81.68

.0120

.0005

.0122

Sr
p pm

.0031

1 01.-9

.0067

.0013

.0012

tJ
ppm

.0163

.0105

WHC-SD-WM-DP-170, REV. 1
Thus n5-uq-96 11:02:58 P

A



WHC-SD-WM-DP-170, REV. 1

Thu 0-0 -6 1

XR D 16 .~2 5 - -.
,IPI-- 7

"- 27.5 74.-
t 64.264:1 9401

(1 00- n4I7I,
4*2-0114 - (043 -9

#- . - *C I O 1 4 0( 2 4SiI q1 , " 9 U i
- u )f39.9C6 1.,946 94

ElBm y 44
Units ppm 

p1Uvgl -~ tg S Pp
Ho u '- -- 1 - .1104

e .0004 .0064RSD ,- 1 7 - I O .0 1-6
201.9 212.7

411 .0002 0221
#* - 014 .

007 *000- -0017
-. 9002 --. 0012



Method: ICPIA
Run Time: 05/09/96
Comment: 118.2A.W2
Mode: CONC Corr.

Elem
Units
Avo
SDev
%RSD

#1
#2
#Z

Elem
Units
Avge
85ev

%RSD

#1
#2
It:

Elem
Units
Avge

%RSD

#1
#2
#47

El em
Units
Avge
SDev
XRSD

#1
#2
#07

El em
Units
Avge
SDev
XRSD
71 PB

#2

Elem
Uni ts
Avge
SDOv

Ag
ppm
.1932
.0007
.1431

.1929

.1934

.1972

Ca
ppm
12.92

.04
.3056

12.89
12.92
12.90

Eu
ppm
-. 0002

.0002
145.6

-. 0003
.0001
-. 000 1

Mo
ppm
.,6360
.0009
.1498

.6366

.6349

.6765

Rh
ppm
-. 01W3

..0028
8.356

-. 0738
-,.0367
-. ,0317

Te
Ppm
.0086
.0027

WHC-SD-WM-DP-170, REV. 1
Thuc 1

Sample Nme: 96 -2607-PSA
11: 05: 10
Post Spike A
Factor: 1

Al
ppm i

8.673
.027

.3029

B. 656
8.659
8.704

Cd
ppm
.2576
.0027
1.0417

.2545

.2557

.2506

Fe
ppm
10.05

.07
.3403

10.02
10.06
10.09

Na
ppm
165.7

1. 0
.2704

364.8
365.5
366.8

R a
ppm '

.0069

. 020
29.48

.0057

.0057

.0092

Th
ppf5

0252
017(9

As
p~m
1.322

.015
1.098

1.306
1.327
1.334

Ce
ppm
-. 0798

.0074
8.55

-. 0358
-. 0415
-. 0419

ppm
14.24

.02
.1628

14.22
14.26
14.24

Nd
ppm
-.. 0754

.0048
13.60

-. 0121
-. 05W1
-. OA09

Sb
1.63

.002
.. 1379

1
1
1

.265

.264

.262

El

ppm
1.081

.00
-7117

1.073
1.088
1.082

Co
ppm
.4939
.0010
.2014

-4940
.4929
-4949

La
ppm
-. 0078

.0006
7.736

-. 0081
-. 0071
-. 002

Ni
ppM
.5028
-0017
.33.8

.5018

.5018

.5047

Se
ppm
1.344

..001
.4174

1
1
I

Ti
ppm T

.4908
-F)2o

.. 39

.. 44

.050

Ti
ppm

1.256
.002

operator: DRS

(IX112 Core 118/119)M.Urie

Ba
ppm
.2463
-0003
.1430

.2462

.2459

.2466

Cr
ppm
1.962

-010
.5153

1.951
1.969
1.968

Li
ppm '

1.059
.005

.4837

1.053
1.061
1.062

P
ppm

a0.99
.12

.3811

30.87
31.10
70.99

Si
PP
10.25

.03

1)712

10.22
10.23
10.29

U
ppm

.5157
.0427

Be
pp

.0501

.0002

.4485

.0499

. 050(j

.0503

Cu
ppm
.4762
001B

..3754

.4748

.4756

Mo
ppm

16.22
.02

.1462

16.20
16.24
16.24

Pb

ppm
1.209

.006
.4602

1..207
1.215
1.205

SnPPppm

-. 0429
.0305

70.99

-. 0100
-. 0486
-. 0701

V
ppm i

.4946

.11917

Bi
punm
12.35

.3764

12 14
12.31
12. 40

Dy
p01m

-. 0057

3.99

-. 0052.0054

tin

.2599

.001

.5477

.2590

.2592

.2616

Pd
p pm

-. 0626
.0054

6.570

-. 0802
-. 0788
-. 088

'S r

.2512

. 009

.7.517

.25W3

.2513

.2520

ppmn
0355
(1101.9

2237

2t' I.



vnelysis Roport

#1
#2
#3

El em
Units
Avge
SDev
%RED

#1
#2
tfT

71.41

.0060

.0114

ppm

-. 0012
.0000

1.960

-. 0012
-. 0012
-. 0012

34.19

.0241

.0172

.0343

Z f
ppm
.5007
.0024
.4075

.4980

.5026

.5017

.4025

.4892

.4901
,.4930

WHC-S)-WM-DP-170, REV. 1
Thu 5-"9-96 1 :05:28 AN

,,152P

1.257
1.254
1.257

8.281

.4844

.5639

.4974

.2616

.49Z4

..4942

.4960

Zr
ppm

9655

.0032

.3297

..9820

.986M

.9883

It

2238

5.017

.07M.6



WHC-SD-WM-DP-170, REV. 1

n R , E: ort

Mefthod: ICPiA

Thu- n 5-K.$--96 1 1 1' (I "I'r

SEmi 1 e N5.me : MCVA -I
Rurn Ti me: O/9/95 11: UD
Comment: MCIVA 960415I901 2 X

Mode: CON

El em
Units
Avge
SDev
%RSD

#1
#2
#5

El em
Units
Avge
SDev
'/. S D

t 1
#2,.4

Eli em
Units
Avge
80ev
SR D 

*1
#2
#3

El em
Units

Av Qe
8Dev
XRSD

#1
#2
*3

Elem
Units
Avge
30ev
MRS D

#1

#3

Elem

Uni to

30ev

C

A',
ppm
.2435
.0007
.293.2

.2429

.245.

.2443

Ca
ppm
12.76

.(4
.2907

12.74
12.75
12.81

Eu
ppm
-. 0070

27 .11

-. ,(.(Y7

-. 9011

Mo
ppm
.4994
. 0034 l
.6755

.4958
,,4998

.5025

Rh
ppm
-. 0457

-. 0421
-. 0449
-. uSC)

Te
.ppM

.)C, .S

Corr. Factor:

pom
5.0:7

-018
-3590

.9 90

5.006
S. 026

Cd
ppm
.2501
.0045
1.851

.2449

F U
ppm i

(J.-09

.2 12

10.0s10 .08

10. 12

N a
ppm
18.89

.17
.- 941

18.72
18.87
19.06

R u
ppm i

-. 01u4
C0:27

2-5 .72

-. 01.34
0091

Th

.9295

DIL

As
ppm
1-.286

.016
1 .252

1.269
1.301
1 .288

Ce
ppm
- .0544

.0050
14.59

-. 05.89
-. (290
-. 0554

K

pp
11.69

.02
19857

11.67
11.69
11.71

Nd
ppm

7. 0050
7.03

-. 0264
-. 0300
-. 0296

SIb
p pm
1 .242

.476:)

!.245
1 .255
1 . 246

TL
pp. 7

4909
.017

C~

Operator: DRS

(Bx112 Core 118/119)M.Urie

pP i'T

1.052

.1469

1.05-
1 .0535
1.052

Co
ppm
.4977

.1260

4973
. 4994

La
pp iT

-. 0077
0005

6. 690

-0072
-. 0)072
-. 0079

Ni
ppm

5170
. 00435
.8277

.5084

.51-8

.5167

S
ppm

1 . 20S.
1.254

1 .294
1.508

TI
ppm
1 .243

. 1 '

ppm

.24735

.2467

. 2469

.2470
.248':

Cr
ppm
.4994
. u052
1 .038

-1975
..4954
.u052

Li
ppm (

.555

.9965
1.007
1 .005

P
ppm i

.026
1.046

2.548
2.522
2.495

Si
ppm

.21741 (!0 1

1 .-01

10 . 06

'I
ppm
-. 5414

.. 48 (),

B e
ppm i

0495
.0002

.4125

.0491

.0492

.0495

Cu
ppm i

.46250021
4494

* 4.612
.4614
4a49

Mg
ppm
1 . 21

.04
.2489

16.18
16.20
16.26

Fbt
PPM'
1.20

.004
.697

1.205
1 .205
1 .2135

Sn
ppm
-. 016()

.023.9
149.5

-. 05.94
0094

-. ':170

P P IT,

.4941
.(11.

pp

12.21
1 7

Dy

- . ((:56

- 2
4. 250

-. uuo7
-. (9(97

MnPpr' in

.2612
. 0008

.2965

.2604

.2611

.2619

Pd
ppm

-. 0988
.0115

11.67

-. 0892
-. 0956

-. 1115

Sr
ppm
.2521
. 001 1
.4242

.2517

pwm
. 01 55

2233



WHC-SD-WM-DP-170, REV. 1

Anlvsis Report

%RSD 191.0

#1

#2

E1Li:Ti

Un its
Avon
3Dev
%RSD

#1
#2
#3

.0029
-. 0027
.0088

pp in
-. 0011

.0002
17.23

-. 0010
-. 0010
-. 0013

Thu 05-09-96 11:10:3 AM

9.861

.0264

.0302

.0321

Zn
ppm
.4995
.0010
.1951

. 4993

.5005

.4906

.3385

.4897

.4902

.4928

Zr
ppm
. 9809
.0031
.3124

.9784

.9799

.9843

.7241

1.,243
1.259
1.241

8.952

-. 4856
-. 5662
-. 5725

.4935

.4954
.4954

2240

60.6-

.0131

.0260



WHC-SD-WM-DP-170, REV. 1

n; 1VZ1Er 1 &ODt

Method: {CP14A
Run T Ime: /09/

Comment: ilS.2AW2
mrmce: CONC Corr.

Saml e Name: 96-260 7-FSb
11: 15:24
Post Sp 11e B
Fctor: 1

Operator: DRS

(BX112 Core 118/119)M.Urae

El em
Uri ts
flvoe

#1
#2
#3

El em
Units
Av g e

Dev
%RSD

*1

#2

ElI1em

Uinits

Avge
S~lev

%RSD

* 2

Elm CT

Un ts

%RSD

#1
*2

#*5

AC)
ppm
-. o069

0011
15.23

-. 0076
-. 0074
-. (957

Ca
ppm
.9261
.0034
.3583

..9256
.9297
..9229

Eu

ppm
.9772

.836

.9779

.9835
9702

Mo
pp Ti

1428
.9009

.6343

1437
.1426
.1420

Elem Rh
Units ppm
Avge .9780
SDev .0136
%RSD 1.327

# 1 .9643
#2 .9914
#3 .9782

Elem T
Units ppm
Avgq 1.09?
E~.11V1-4

-'1 1.

'S

Al
pr Cm
5.890

.. 16
.6111

5.887
5.928
0.856

Cd
ppm

0029

99.09

.0057

.003-2

Fe
ppm

6932
. (''29
.4195

.6926

.6963
6905

Na
ppm i

757,. 6
2.8

7157 .98
.756..-.
.50.6

Ru
ppm

9923
. 104

1.044

.9919

9322

Th

4.8 16
.C4 A

-1 '2
ppm
-1686

. 0081
4. 808

. 1725

.1741

.1593

Ce
ppm
.99358
.0044
.4465

. 9935

.99P4

. 9595

.795e

.1520
19.10

.6335

.8189

93.4

Nd
ppm i

.5952

.93.6a

.9424

.9312

Sb

ppm
. 0430

2.911

.0443
- 0429
0419

T i
ppm
.030

C0)-I

F' I
pm

.9159

7.,228
3.173

Co
ppm
-. (9040

.1910
25. 12

-. C042

La
ppm i
.4 792
. 0033
.6979

.4760

.4827

.479f1

Ni
ppm
.01 69

14.09

.0192
0145

.0167

Be
ppm

.0555

.0077
13.92

*0471
.0.22
.0573

T1i
ppm

2241

ppM

2.567

.00 -1

Cr
ppm
1 .510

1 1 u
.014

1.5(1.

Li
ppm
.0693
0003

. 40565

0700
.0700
.1955

F

ppm
29.81

.753.7

29.62
30.06
29.75

Si
ppm--. 41

.15
.5 3:76

29.3
29 9 --
29.59
7-9.371.

U
ppm

.95

10. 86

0003

Cu
ppm
.0052

(1)001
2.637

.0054
.0(151

Mg
ppm '

.1550
0051

3.2SO

.1563

.1494

.1593

Pb
ppm i

.1054

.Q911
1.018

.1054

.1064

Sn
ppm

.9529
.0247
2.594

.9361

.9414
9S13

VI ')

p(m0
- .1024

Hi

.1 7
1 17

I .2i 1)

2..52
.18'5

2. 13

Dy
pom
.9660

,.61 Cl1

.9718

Mn
p p IT,

.0044

. 0002
4.382
4 .:78-2

004a

.0047

Fd
ppm
1.030

. 006
.5581

1 .024
1.135

Sr
ppm

..0095
*C)CaC 1

1 . 525

*.0094

.)094

p pm1 .01)

Tnu r- " .% - ' , - 4 1 1: 16 ~':! . "m I r -,



WHC-SD-WM-DP-170, REV. 1

Thu 05-n9-96 11:16:47 AM

1.551 .8852

-. 0023 .9910
-. 0024 1.007
-.. 0024 1.005

# 1
#2
#47

.4203

1.005
1.010
1..013

Elem Y

104.8

.0098
-. 0013
.. f39

.. 096

12..99
13.04
13.09

.9546

4. 8 10
4.865
4.775

Zn
ppm
.0048
.0002
4.203

.0049

.0049

..0045

9.115

.0028

.0030

.00M

Zr
ppm
.0384

2.195

.0394

.0378

.0380

Units
Avy 8
SDev
XRED

#1
#2
#3

ppm
.4927
.0032
.6537

.4935
.4955
.,4892

2242

Anslysis Report



WHC-SD-WM-DP-170, REV. 1

Inu u5(-09-31c: 1200 W
AnMlVSa Report

Mthod: ICP1lA Sample Name:
Rn Time: 05/09/96 11:19:27

Cm .. ment: MCV j604181902 MX OIL

Mode: CONC

Elam A
Units p
Age -

SDev
%RSD 7

#1 -

#2 -

Elam C
Un its p
Pvge
SDa
FRSD 2

#1

Elam E
Units F
Avag

ZRSD

#1
# 2
#3

El am
Uni ts
Avge
W~ev
%RSD

#2
#3

Elam
Units
Avge
SDev
%RSD

#1
42
#7.

7t 1-s

Units
Avce
SDev

Corr.

pm

.0005

.702

.0059

.0067

.0069

a
Pm
o395
0011
.775

0403
0399

Eu
ppm
.9752
.0016
.1636

.9767

.9735

.9753

MO
ppm
.00355
.0011
31.86

.0044
.0037
.002i

Rh

pp I
.9858
.0017
,.3745

.9944

.9329

.9899

Te

1..015
-002

MC:VB @2 Operator: DRS

(BX11- Core 1lS/119)M.Urip

Factor: 1

-A

.8729
. 051
-5797

.8782

.8681

.8724

Cd

.0026
-0018
70.27

* 00 18
.. 0046
.0012

Fe
ppm
.0112
.0005
4.770

.0116

.0114
0106

Na
ppm
2.542

.012
..4597

2.545
2.551
2.529

Ru
ppm
.9822
..0033

.9919

.9855

.9871

Th
ppm
4.794

.010

porn
1650
00%3- , (93

5.652

.16W3

.1750

.1566

Ce

.9879

. 0063.

.6363

.9894
.9933
.9310

ppm
-1.429

.084
5.847

-1.452
-1.337
-1.499

Nd
Ppm
.9401
.0007
-072:

.9406

.9402
.9394

Sb
ppm
.0506
.0054
10.75

.0568

.0464

.0497

Ti
pp M
.0036
- (00I

M

3.160
.009
.812

3.167
.150

7-.163

Co
ppaif

J.020
.0008

40.87

-- 0015
-. 0015
-. 0029

La
ppm
.4781
. 0007
.1426

.4776

.4789
.4778

Ni
ppm
.01 85
.0016
8.574

.0192

.0167

.0196

Se
PPIM
.0401
.0046
11.44

.0356
S0448

TI
ppm
.0011
.0069

Ba
ppm
.0012
.0001
6.798

.0011

.0013

.0011

Cr

.0049

. C10
19.76

.0050
,0049
-0019

Li
ppm
-. 003

.0016
41.93

-. 0026
-. 0031
-. 0056

F
ppm
.0950
.0092
9.664

.1000

.0969
.0850

Si
ppm
29.04

.06
.1939

29.02
29.99
29.10

U
ppm
12.11

M5

e

.0003

. 000
13.45

-0003
0003

-0000

Cu
ppm

.0087

.0019
22.15

.(067

.0089

.0106

Mg
ppm

-. 0953
.0007

-7346

-. 0946
-. 0954
-. 0960

Pb
pom
.1066
.0129
12.08

.. 1214
-1000

.0983

Sn
ppm
1.00

.031
3.24

1.047
.9937
1 .- 4

V
ppm
-. 0020

.0002

2243

Si

p.

-.0044
13..07

.-03130
.0501-
-0319

Dy

.922
- 0 014
.1496

.9637

.9609

Mn
ppm
.0006
-0000
3-936

.OOY6

.0006

.CO-W,

Pd

1.0571. 0S7

.334:

1.057
1.053
1 . 060

Sr

ppm
.0017
. 0000
. 0048

.0017

.0017-0017

pnm
. 005
,007



WHC-SD-WM-DP-170, REV. 1
Thu -9--P6 11:20:45 AN

-.. 0060
.0077
.0016

.3920t

12.15
12.12
12.06

12.57

-. 0022
-. 0018
-. 0019

%RS

#1
42
#7.

Elm f
Units
Avge
SDev
4RSD

#1
#2
f3

.7761

1.006
1.021
1.018

Y
ppm
.4913
.0016
.3205

.4929

.4897

.4912

.2186

4.80c
4.787
4.789

Zn
ppm
.0039
.0010
24.29

.0045

.0045

. 0022

page2

.7421

1 . n19
1.009
.9961

7.036

.0036

.0033

.003B

Lr
porm
.0071
.0001
1.326

.0070

.0072
0071

2244

Analysis Report

WON



WHC-SD-WM-DP-170, REV. 1

An,-I 1vs i R O rt 1'

Method: ICF-1
Run Ti me: 5/C9/9vt
C.mment: 11.oW2
Mode: ~CNC Ccorr.

El em
Units
A:wcle
E cn
%RSD

* I
#2
# 7

EIem
Units

Svge vSD ev
ZR SD

#1
#2
# 2

Avge
SDe v
%RSD

#1
#2

#3

Elem
Units'

Avge
SD-v

#2

#3.

Elem

Units

Age

c; D

41

El em
Un Its
Avge
SD v

Pg
ppM
.0014
0 15

.10.68

.0(C'12

.0030
.,('':0

Ca
ppm
.4279

-01 57
3.5638

.4429

.4115

.4294
Eu 4

ppm
.0019

29.31

.0012

Mo
ppm

.5'347

2983
.3014
.. 22.

Rh
PPITI
.0293

27.39

*.0325
.07.51

T e
ppm

0224
,114

bamp1 e Name: 96,-2607-DUP
11:23:41'
Duolict
Factor: 1

RPMppm

8552

8 .013

7.927
S .06

Cd
ppm
-. 3005

. 016
-300 .1

--. 20

F e
ppm
.0766
. 01 75
22.84

.36,
. 0965

.0694

P\I a
p pm
737.4

9.3
1 . 128

732.7
732..7
747.0

Ru
ppm
.0427
* 0029
6.694

.0436

.0451

.0396

Th
ppm
-. 'lO19

.0r :'42

Operator: DR'S

(EXit? Core 110/119)M.Urie

ppm
-0713
.006f
2.388

.06- 3

.*0781
0669

Ce
ppm
--.0023

*.0120
530.5

OC'28
-. 0159

ppm
5.485

.193
.513

5.640
5.547
5.269

Nd
ppm
-. 0016

622.5

0074
- .0000

-. 0121

Sb
ppm
.0123

64.8 R-

. 0219

.0077

. 0079

Ti
ppm
-. 7176

. 0 115

2.
p pm

0765

.870

.0779

.0751

.,07&4

Co
p pm

0((2
7 :. 15
712.2

. 0012
0003

-. (1''15

La
ppm
..0005
.0016
319.8

.0019
.0710

Ni
pp r

.0008
255 .0

--. c001

--.'U11

Se
PPm

0584
.0114
19.57

0679
0617

.0457

TI
ppm
.0169
0071

Ba
ppm

0002

149.4

.00(33

0001

Cr
ppm

.162

.6872

150
.142

Li
ppm
.1547

1.282

. 1543

.1529

. 1558

PPMppm
61.61

.70

61.17
61.14
62.50

Si
ppm
.5441

.7349

.5473

.5'96

.5454

U
ppm
2.,293

.059

Be
pm
. 0(10

53.38

.:h3(1 1

( ()3C,1C

000o

Cu
ppm
--. 0033

.007
20.08

- . 040
-. 0032
-. '027

ppm

.0011

.4507

. 2529

.2525

.2546

Fb
p pm

IC9.6

C*(110018

Sn
ppm

0164
.0155

94.10

-. 0120
-.. 0031
-. 03 4

V
ppm

. (74
., U(9

FI

.2455
* Z.4,

.2542

Dy
pompp if2

.00)14
597.9

.00.

. 0003
-. 0016

Mn
ppm
.0000
. (003
34.32

.0011

.0005

Pd
ppm
.C'51 1
.0245

48.12

0607
.022

.0229

Er
ppm
.0021
.0C03

1:.ss

.00:25

.0(2 1

w
pom

,,1179

2245

Thu 050-611:2!,:07 0=.92

-



WHC-SD-WM-DP-170, REV. 1

Analysis Report

%RSE 50.8

*#1
#2
#3

El em
Uni ts
Avge
SDev
XRS D

#1
#2
#3S

.0263

.0317

.0096

Y
ppm
-. 0002

.0003
145.5

-. 0003
.0001
-. 0005

Thu 05-09-96 11:25:07 AN

219.1

-. 0059
.0025
-. 0023

Zn m
ppm
-. 0001

.0003
210. 5

-. 0002
-. 0004
.0002

-. U0(3
-. 0012

Zr

Ppm
.0023

.0018
&1 .67

.0043

.0019

.0007

41.71

.0088

.021T

.0207

2.375
2..248
2.258

.0011

.0008
-. 0006

'C-.' ~

A

2246

22.25

.0191

.0 175

.0212



WHC-SD-WM-DP-170, REV. 1

fnalvsis Repor t

Method: ICF'1A Sample Name: Na 1000 ppm
Run Time: 05/03/96 11:28:24
Comment: [AV. Na 106357 @10X
mode: CONC

Elem A
Units p
Avge -

SDev
XRSD 1

#1
#2-
#3 -

Elem C
Units p
Avge .
SDev

RSD 7

#1.
-t

#5

El em
Units
Avge
SDev
XRSD

#1
#2
#3

Elem
Units
Avge
SDev
%RSD

#1
#2
#3

El em
Units
Avge
SDev
XRSD

#1
#2
#3

ElaM Te
Uni ts,
Avge
SDev

Corr. Factor:

ppm
.0074
.0090
120.9

.0177

.0034

.0012

Cd
ppm
.0002
.0004
189.8

.0004

..0004
-. 00n2

Fe,
ppm
-. 0052

.0009
17.56

-. 0042
-. 0054
-. 0060

Na
ppm

24.1
2.466

949.9
985.3
995.9

Ru
ppm
.0000
. 00W2
17370.

.00317
-. 0002
-. 0031

Th
ppm
.0047
. 009

IA

pm
.0021
,0023
13.1

0006
.0038
.0030

a
pm
0386
0028
.184

0417
0364
0176

Eu
ppm
-. 0004

.0005
124.1

.00027
-. 0007
-. 0007

Mo
ppm
.0000

8909.

.0017
-. 0023
.0006

Rh
ppm
-. 0162

.0187
113.4

.0050
-. 0274
-. 0261

ppm
.0008
.0159

DIL

ppm
-.. 0008

0152
2046.

.0040
.0130
-. 0195

Ce
ppm
-.. 0261

.0144
55.15

-. 0096
-. 0161
-. 0326

K
ppm
-. 7880

.5287
67.09

-. 1777
-1.082
-1.105

Nd
ppm
-. 0134

.0163
122.0

.0052
-. 0252
-. 0202

Sb
ppm
-.. 0014

.0099
694.2

.6087
-. 0110
-. 0020

Ti
ppm
-- 13

.0006

Operator: DRS

(QX112 Core 11S/119)M.Urie

.0242

.0009
3.626

.0237

.0252

.0236

Co
ppm
-. ,0005

.0019
367.1

.UO12
-. 0025
-. 0003

La

-. 0036
.0037

102.4

.0006
--. 0052
-. 0064

Ni

-. 0032
.0017

5.15

-. 0019
-. 0051
-. 0026

Se

.00767

.0115
150,.9

-,.0056
..0153

T1 1

004
.0017

ppm
-. 0002

.0004
213.7

.0003
-. 0004
-.11005

Cr
ppm
.0019
.0006
.2.66

-0015

.0026

Li
ppm
-. 0010

.0010
104.1

-. 0002
-. 0007
-. 0021

P
ppm
.0385
.0194
50.7.6

.0171

.0550
.0436

.0616

.0039
6.377;

.0661
'9591

.0596

Ii
ppm
- .249 7

.1933

Be
pOT
-. 0001

.0000
:-5. 4R

-. 0001
-. 0001

CLL
ppm
-. 0022

.0017
77.94

-. (002
-. 0034
-. 0029

ppm
-. 0122

.0149
122.6

.0020
-. 0107
-. 0278

F I)
ppm
-. 0141

.0102
72.46

-. 0091
-. 0258
-. '0077

Sn
ppm
-. 0794

.0453
118.1

.0072
-. 0934

-. 0019

.0014

8<ppm

225.4

.0062
-. 0102
-. 0079

Dy
p p mT

-. 0071
.0025

82.65

-. 0047
-. 0047
-. ,0 4

Mn
ppm
. 0000
.0002
S61.4

.0007.
-. 0001
-. 000 1

Pd
ppm
-. 0207

.0397
192.2

.0251
-. 0464
-. 0407

Sr
ppm

.0001
49.11
4*? 1 1C'

.0005

.oOO2

.0002

.0031

0247

Thu 05-03-A6 11:29:47 -rI

1



AnIvsis Report-

#1
#7'

.47

.0192
-. 0082
-. 0083

Elem Y
Units ppm
Avae -. 0005
30ev
%RD

.0008
152 .17

*.'004

-. 008

WHC-SD-WM-DP-170, REV. 1
Thu 05---96 11:29:4 A,,

19.76

.0043

.0058

.0040

Zn
ppm
.0012
.0006
44.23

* 0007
.0018
.,001 2

48.79

-. 0006
-. 0016
-. 0016

Zr
ppm
-. 0039

.0016
41.13

-. 0021
-. 0051
-. lD(45

1823.

.0062
-. 0002
-. 0071

79.75 74.07 20.12

-. 0201 -. 0004 .0121
-. ,752 -. n3 .016
-.3527 -.,0"22 OIE73

S..) * -

~ j ;' V

t~ 7
S' -

N

2)243



WHC-SD-WM-DP-170, REV. 1

V " II

tiethod: 0CF-11A
Run iime: I' 05 /6
Ccomment:

mone, CONCI 0cirr

El em
Units
tvg e

%RSD

41
#2
#3

Errors
Value
Rang q

El em
Units

SDev"' RI
0

D

# I

#3

Errors

Value
Rpnge

El em
Units

Av e
Soev

ERD 

#1
#27

Errors
Yalye

El em
Units
Pv e
50ev
%RSD0

#1
4*i
#4:

Prm
.4770

,.4911

.4796

.4754

.4760

PC Pass
.5000
.050(1

Ca
ppm

.11
.. 4617

24..97
24.75
24.31

DC Pass
--5.0 (C

Eu

199.7

-. 005

-. 5C1

NDCHECK:

Mo
ppm n
.. 973TL

. yt49

.9791

.9717

.9699

jSmI tt N1i me::

71: :5-,

F actor" 1

Al
Pppm
.- =7

056
,.5727

9-997
9.790
9. 3 i.

OC FPass
10. 00
. Anc

C

p 3
1. 032)

4 82 1
.421 4

QC F' ass
*5000

Fe
ppm
19.65

.11
.5770

19.78
19.57
19.61

Cc Pass
20. 0C)

N'a

ppm
736.29

.7012

36.50
-:6. 14
-6. 14

Errors IC Fas DC Pass
Va 1 ue 1. -36.7,

oC MCIY4 9604151%1

As,
ppm
2.527

. oo

.656

2.5377
2..5 19

C-C Pass
2. 500
. 25(_)O

CeS

15.1-.1

-.. 03c'l
-,,t 796

2r,,,59

006
.,134

L,52

QC pass

C.o7.7C7
ppm

. 03:57
.. n37

9717

. 9653

NIOCHECK C Pass

.110)

ppm

2.94

.4R7-,

DC Pass
25. (10
2..'50')

Nd
ppm
-. 0_43 I

9 .92 I

-,.o-14
-. '8 4
-.,L335

La
ppm
-. 0o77

4.155

--. 00 7 6
-. 0080
-. '(74

pOmt
.4372

5705

-. 903
. 4550
.4062

OC Pas
.5000

Cr

.(-77

..7c)77

,.7752

- 9599
.9694

DC Pass

Li
ppM
1.975

.016
.8045

.99:.
1 .965
1.967

NOCHECK CC Pass

2.- z11t

Ni
ppm

- 0069
.7073

,988E
.978?.

.,9758

NOCHECCIK 0C Pass
1 , I) Clo

F'
p pm

1.516

4. 86G
4.7-1
4., a44

Operator: R s

ppm non

.0962 2G3.

.6346 .6743

.(0969
.0953
0960

OC Pass
,13(1(

. 3100

Ch 3

ppm

.. 1504

,,9186
.9175

.. 9199

DC Pass

Mg
porm
31 .4:3

.19
.6008

71
31

.65

.31

.34

OC Pass
3 1. 20

7..I -fI

Fb
ppm

- .09

.8725

2.391

2.390 ~

.JCHECKt CC Pass
2.500

s

2249

.4

(-4 'I

I X. 11- t-,or e

24.06
.3.0

2376

DC Pass
25 . oo

2,500

Dv
ppm

I I

Mn

-. 0 CT
.m m

50657.543

-.. t197

- 0500

P'd
ppm

.0026

-.1112

N C CP HlEI



WHC-SD-WM-DP-170, REV. 1

QnAlvis Rwort OC Standard Thu 05-09-96 11:37:0; Al

L
ppm
2.447

.013
.5302

2.448
2.433
2.459

Range

El em
Units
Avge
SDev

RSD

#1
*2
*3

Errors
Value
Range

Elem
Units
Avg e
SDev
%RSD

#1
#2
#3

Errors
Val Lte
Range

El em
Units
Avge
SDev
XRSD

#1
#2
#3

Errors
Val us
Range

.1000

Ph
Opmppm
-. 0522

.0027
5.,134

-. 0552
--. 0501
-. 0512

NOCHECK

Te
ppm

.0082
94.80

.0001

.0164

.0094

NOCHECK

y
ppm
-. 0012

.0001
4.836

-. 0012
-. 0017
-. 0013

NOCHECK

NOCHECK OC Pass
1.000
.1000

.. 1000
2 I

2.505
. n25

.90033

2.528
2.479
2.508

Dc Pass
2.500
.2500

TI
ppm
2Z455

MS
1.579

2.439
2.427
2.440

C Pass
2.500
.250,-

Si
ppm
19.43

.10
.5189

19.54
19.34
19..40

OC Pass
20.00
2.000

U
ppm
-. 5764

. 1091
18.92

-. 7005
-. 5328
-. 4959

.250o

Sin

.0596

.0298
50.08

.. C34C

.0532

.0921

ppm
.49%6
.0032
.6424

.49q2

.4971

.4944

NIOCHECK 0C Pass

.0500

V
ppm

.C)64
.6557

.9775
.9655
.9679

NOCHECK OC Pass
1.000
.1000

w
pp M
.0269
.0179
66.24

.006-

.0343

.0397

NOCHECK

Zr
ppm
1.937

.014
.7046

1.952
1.927
1.931

OC Pass
2.000
.20025

2250

3.670

Ru
ppm
-. 0105

.0010
9.525

-. 0109
-. 0093
-. 0112

NOCHECK OC Pass
2.500
.2500

Ti
ppin
.9666
.0050
.5140

.9720

.9622

.965A

Th
ppm
.0338
.0017
4.928

.0333

..OZ56

.0724

Zn
ppm
.97130
.0047
.4839

.9783

.969

.9727

OC Pass
1,.000
.1000

A!,



WHC-SD-WM-DP-170, REV. 1

Analvsis Report

Method, ICPiA
R.n Time: 05/09/96
Comment: I.V. Na 1
Tlode: CONIC Corr.

Elem
0:nito
Avge
Soev
%RSD

41
#2
43

Elem
Uni ts
Avge
SDev
%RSD

41
#2
#3

El em
Uni ts
Avge
SDev
%RSD

#1
#2
#3

El em
Units
Avge
SDev
zRSD

#1
#2
#3

El em
Units
Avge
SDev
%RSD
*IRE
#1
#2
4*5

Elem
Un ts
Avae
SOv

A g
ppm
-. 70006

.0004
75.43

-. 00023
-. ,0008
-. 0001

Ca
ppm
.0294
.0026
8.820

.0316

.0300

.0265

Eu

-. 0001
.0001

201.7

-. 0002
.0000
.0000

Mo

.Oo22
. 0017
77.. O

.0017

.0041

Rh
ppm
-,.0028

.0059
211.7

-,.0092
-. ,0015
.0024

Te

--. 0078
.0101

Thu 05-w-96 111:444 AM

Samole Name: ICPO., K0 105FIO1
11:4u:26

ut357 @1X
Fa-ctor: 1

A I
ppm

.0189

.0062
72.86

.0222

.0117

.0227

Cd
ppm
-. 0017
.0022

125.6

-. 0040
-. 0014
..0002

Fe

ppm
.0151
.0028
18.49

.0173

.0160

.0119

Na
ppm
.0711
. 0148
20. e.

.0547.

.0823

.0767

Ru
ppm

.002Z

.0029
128.2

.0000

.0055

.0012

Th
ppm

'91 10
..0022

DIL

As
ppm
-. 0018

.0010
56.99

-. 0021
-. 0026
-. 0007

Ce
ppm
-. 0121
.0038

31.49

-. 0158
-. 0082
-. 0122

K 1
ppm
-. 3786

.1045
27.61

-. 4790
-. 2704
-. 3B63

Nd
pPm
-. (9)43,

. 0028
64.01

-. 0075
-. 0023
-. 0032

Sb
ppm
.0058
.003@
66.03

.0068

.0016

.0090

Ti
ppm
..0003
-.1Q4

ooaeator: I?--

(IBX1t2 Core 118/119)M.Urie

b

po
.u0f47
.0024
50.39

.0028

.0040

.0074

Co
ppm
.0011
.0003
23.84

.0010

.0009

.0014

La

-. 0007
.0012

176.0

-. 0016
.0007
-. 0011

Ni

O2

.O 19
995.6

. 00186

.0007
-. 0019

Se
ppm
.0102
.0105
103.4

.0224

.0041

.0041

T I
pYm

-,.013 2
.04 C

Da

..0005

15.09

.0006
.0006
.0004

C r

Oppal
.0016
.0016
100.7

-. 0001
.,0017
.0031

L i

.0008

.00122
275.0

-. 0011
.0003

ppm
. 0016

.0229

79.71

.0296

.0022

Si
ppm

.0025
6.,273

.0420

.0371

U

I

p pm

-. 1045
,1129

Be
pzm

.0001

b2.00

.0001

.0000
-0001

Cu
ppm
. 0000
.0018
59000.

-. 0017
.0018
-. 0001

Mg
ppm r

.0196
.005C(

25.45

.0190

.0149

.0248

ppm

-. 0100
. 0072

71.40

-. 0092
-. 0176
-. 0033

Sn
ppm
-. (499

0251

50.31

-. 0788
-. 0340
-. 0369

V
ppm i
. P I

bi

"ot

.0216

Dly

.0007
127.5

-. 0017
.0011
-. OW:

Mn
ppm
.0006

. 0007

55.07

.0005

-. 00o

FPd

Mppm

.0022

.0110

-. 0098
.0046
0000

.00026
.010

-. 0006

C' 118

Sr

.0025

-0512

p :1

. '''2~5

2251

'N ~



WHC-SD-WM-DP-1 70, REV. 1

Onslysis Repor t

%RED 129.6

#1
#2

Elem
Uni ts
Avge
sDev
%RSD

#1
#2
#3

-. 0194
-. 0017
-. 0023

Y

ppm
-. 0004

.0001
35.81

-. 0005
-. 0003
-. 0007

Thu (5-09-96 11:41:44 API

20.52

.0126

.0118

.C'084

Zn

ppm
.0002
-0005
309.5

-. 0004
.0005
.u005

121.2

.0001

.000B
-0)01

38.24

-. 0114
-. 0069
-. 015,

B1. 55

-. 2627
-. 0487
-. 0921

429.4

-. 0002
.0006
-. 0001

Zr

ppm
-. 0005

51.52

-. 0007
--. 0002
-. 0006

'is

2252

180.2

-. 000:
.0031
.006'7



WHC-SD-WM-DP-170, REV. 1

Method: ICP1A
Run Time: 05/09/956
Comment: 111..2B.W2
Mode: C01N

El m
:-I tm

Avge
551ev
%R'v

#1
#2
147:

El em
Uni ts
Avge
SDev
/RSD

4.2
#2

El em
Units
Avge
SDev

Y.RSD

#1
#2

3

Em
Uni to
Avge

7RSD

41
#2
# 1

El em
Uni ts
Avge
E'Dev
7,RS B

#1

ci I t=m

Avge
"Dv

iC

Ag
PPMT

69.61

-. 0 3 (' --

-,.o019

-. 0019

Ca
ppm
1.00S

.081
8.048

.,9602
1 . 101
.9612

Eu

ppm
.0013
.19191

9.764

.0014

.00 12

.O) 12

Mo
ppm
.2720
0014

1.262

.2681

.2737.

.2745

Rh
ppm

0264
.0058

.05

.025 1
7.27

TP
ppm (

i.l187.

.PPM2

j'.i~ , 5.-i- 5, 1 1:: 4 7,: VCJ. - w

4 ample Nmm: 9-2603

11:42:2(

(huerator- BPS

(BX112 Core 118/119)M.Ur.e
Corr. Factor: 1

Al
ppm
6.5,96

.126
1.971

6.529

Cd
ppm
-. ,0004

0009
197.1

f.) 14
.0(j-2

Fe
ppm
.0914

. 067
69.66

0722
.1625

Na
ppm

696.0
5.9

8578

639.2
692.6
7-00.3

Ru

ppm
.071

.8627

.0768

.C374

.07371

TIh
pp MT

As
ppm T

0s00
.0059
9.898

.11552

.0581

.0666

Ce
p pm
-. 0059

.006.
107.9

-.. 0055
- .0122

K

ppm

5.091
.1054

1.051

5.157

5.0

Nd
ppm

.0026
110 . 2

-. 1) (9
-. i0i053.

-. Ill II1

Sb
ppm
.0115
0074

64.29

.)1117.6

. '1 24

Ti
ppm

00(1

S
P. (I,Li 3

4.541

.065E.
0605

.065c)

Co
ppm
.)009

32. 58

C1(d ICI
Cin: 5

La
ppm

1025.

(3004
.)OC)4

-. W 16

Ni
pp m
-. (1u ii
.01028

275.7

. 0021
-. 0019

Se
ppm i

.0575
.9064
11.18

.1645

.0561

0518

Tl 05,
Tp 1
.0033
.r66

Ba

77. -=

.9(919

Cr
ppm
2.894

-029

.9899

2-861

2. 909

Li

.0026

.6572

.. 349
.897

- 853

F
ppm
57.

.52
.9077

56.41
57-77
57.

Si
pp Mr
.441-.
.0117
2. 652

.4,20

.4544

.474

U

Pppmh
2.i67i

Be

. 00l 1

-000(i

Cu
ppm
-. P026

-0ii9

34.257

-- 0017
-. 0035
-. 427

Mci
ppm i

.0085

. 0073

* 0068

Sn

ppm
. 0T35

.(024

70 .24

S.0184

-.. 0274

v
P pn

pp (111

BI
ppon

.065

1 D715

62.Z1

.M

7.4()ii

-. 21

D00pmm

-. 000
74.40

-- 007

-. 001

PM

pp i
.002
. 0092

i7549

ppm

. 0092

200

1p mII
.o 429

. (479(

2253



WHC-SD-WM-DP-1 70, REV. 1

n1 SlyS Report

%FSD 44.97

#1
#2

El em
Units
Avoec
SDev
/RS D

0247
.0211

Y
ppm
-. 0005

0003
71.29

Thuii 05-09-9 11 4: 39

17:.5

0052

Zn
ppm
-. 0005

0003
68.30

#1 -. 0004 -. 0002
#2 -. 0001 -. 0009
#3 .-. 0008 - .0003

21.24 196.7

-- o000 .0037
--. 0004 -. 0034
-. 0005 .-0097

Zr
ppm
.0040
.0042

104.9

0006

2254

2. 514

2. 035
127

.038

401.

. 0009

-. 0005

4.54

015
.-37

-

-



WHC-SD-WM-DP-170, REV. 1

Analvsis Report

Method: ICP1A
Run Time: 05/09/96
Comment: 118.2-W2
mote: CONC Corr.

El em
Un i t
AvQ C
SDev
ZRSD

#1
#2
#5.

Elem
Units
Avge
SDev
%RSD

#1
#2
#3

Elem
Units
Avge
SDev
XRSD

#1
#2
#3

El em
Units
Avge
SDev
XRSD

#1
#2
#3.

Elem
Uni ts
A vge
SDevSD v
ZR S3D

#1
#2
#5.

Elem
Uni ts
Avge
SDev

A q
ppm
-. 0028

.0004
14.29

-. 0024
-. 0030
-. 0052

Ca
PrPM
1.101

.039
3.505

1.056
1.121
1.125

Eu
ppm
.0009
.0001
14.80

.0008

.0010

.0008

Mo
ppm
.2814
.0014
.4823

.2816

.2800

.2827

Rh

ppm
.0127
.0027
20.89

.0157

.0106

.0119

TP
ppm
.0087
.0029

Sample Name: 96-2608-DUF
11:46: l
Duplicate
Factor: 1

Al
ppm
7..208

.025
.3454

7.180
7.220
7.225

Cd
ppm
-. 0005
.0031

696.7

-- 0041
.0014
.0014

Fe
ppm
.1600
.0201
12.55

.1373
.1755
.1673

Na
ppm
716.3

.7
.0984

715.7
716.0
717.1

Ru

ppm
.03=9
.0011
3.152

.0346

.0368

. ( 61

Th
ppm
.0020
.0010

Operator: DRS

(5X112 Core 118/119)M.Urie

As

pp Ti
.0655
.0017
2.657

.0648

.0616

.0642

Ce

ppm
-. 0121

.0015
12.08

-. 0104
-. 0132
-. 0126

K
ppm
4.898

.061
1.252

4.921
4.945
4.829

Nd
ppm
-. 0109

.0020
18.78

-. 0089
-. 0129
-. 0108

Sb
ppM
.jO39
.000a
213.9

.0100
-. 0056
.0074

Ti
ppm
-. 0012

22ss

B
porm
.0715
.0014
2.021

.0703

.0712

.0731

Co
ppm
-. 0012

.0010
81.74

-. 0013
-. 0002
-. 0021

La
ppm
-. 0026

.0008
31.92

-. 0025
--.0035
-. 0018

Ni
ppm

-. 0015
.0019

127.9

-. 0001
-. 0037
-. 0008

Se
ppm

.0499
.0205
41..09

.0428
.033 
.0729

Ti
ppm
.0042
.0142

Ea
ppm
.0001
.0001
117.2

.0002

.0000
.0000

Cr
pp IT
2.999

.009
.287B

2-9960
2.992
1.009

Li
ppm

.3857

.0019

.4815

.3878

.3849

.3844

P

ppm
55.19

.17
.2835

58.16
58.05
58.37

SiE
ppm

.4219
-0019
,43F8

.4200

.4236

.4221

U

ppm
2..02

.039

7.931

.0000
J0000
.0000

Cu
ppm

-. 0049
.0005

10.91

-. 0043
-. 0050
-. 0054

Mg
ppm

.4331
.0069
1.582

.4381
.4253
.4Z58

Fb

ppm
-. 0009

.0027
295.9

-. 0008
.0018
-. 0037

Sn
ppm
-. 0656
.0315

48.06

-. 0326
-. 0688
-. 0954

V

ppm
-. 0006

.0004

p,

..5207,

.0649
12.47

.44773

.5716

.5419

Dy
ppmif

-. 0021
.0002

10. 49

-0023
-. 0019

Mn

.0012

.0002
16.65

.0015

.0011
.0011

Pd
ppm
.0133
.0095
71.36

.0227

.0037

.0135

Sr

ppm
.0040
.0001
3.616

.0039

.0041

.0041

W
ppm
.0293
.0069

Thu u5-uO-Q6 11:47:75 WM &TOE

its M,

SAO

W L zIN



WHC-SD-WM-DP-170, REV. 1

naly si; Report

R1D 32.98

#1

SDev
%RSD

#1

.011 6

. 0059

Y
ppm
--. 0010

0004
40.157

-. 0006
-. 0013
--. u013.

0:21
. 0009

Zn
ppm

. 0011
15640.

-. CQ12
.0002
.0010

Thu 05-09-96 11:47:75

25.C)4

-.- 0))10

-00 15

Zr
ppm
.0(3(74

* 0013
17.60

.*0059

.0083

. 0060

-. 005

- .0024

P, C 4

1.677

:.274

2.286

71.12

--. 0001
-. t71( (
-. (77

2256

pD.. c

. 0214



WHC-SD-WM-DP-170, REV. 1

An lvsid ReDort

Method: ICP1A
Fun Time: 05/09/96
Comment: 119.2A-W2
Mode: CONC Corr.

El em
EAI e mUn It s

SDev
%RSD

#1
#2
#3

Elem
Unit s
Avge

%RSD

41
#2
#3

Elem
Units
Avge

%RSD

#1
#2
#3

Elem
Units
Avge
SDev
%RSD

#1

#;3

Elem
Units
Avge
SDev
XRSD

#1
#2
#3

El em
Units
Av p
SDev

Ag
ppm
-. 0013

.0003
21.75

-. 0010
-. 0014
-. 0016

Ca
ppm
1.263

.017
1.341

1.245
1.265
1.278

Eu
ppm
.0005
.0:001

19.56

.0006

.0004

.0004

No
ppm
.2730
.0012
.4356

.2741

.2717

.2732

Rh
ppm
.0191
.0063
12.84

.0260

.0176

.0138

T e
ppm
.0062
.0062

Sample Name: 96-2bl7-

11:5 : 01
Operator: DRS

( X112 Core 118/110)M.Urie

Factor: 1

A I
ppm
.6358
.0075
1 .488

.6268

.6349

.6456

Cd
ppm
-. 0025

.0012
48.92

-. 0027
-. 0017
-. 0012

Fe
ppm i

.0260

.0062
23;81

.019'

.0261

.0322

Na
ppm
720.2

2.6
.0588

717.5
722.7
720.4

Ru

.083
.0013
0.273

.0375

.0376

.0397

Th
pprm
.,047
.0066

A s
pp i
.0618
.0079
12.77

.0532

.0637

.0687

Ce
ppm
-. 0151

.0048
31.97

-. 0104
-. u200
-. 0147

K
ppm
3.747

.097
2.575

S855
5.670
3.716

Nd
ppm
-. 0057

.0065
115.5

.0019
-. 0097
-. 0092

Sb
ppm

.0003

1321.

-. 0016
.0029
.0015

Til

-. 0009
- 0003

B
ppm
.0562
.0016
2.7B 6

.0578

.0562

.0547

Co
ppm
-. 0004

196.0

.0004

-. 0003
-. 0013

La

ppm
-. 0020

-0019
94.77

-. 0002
-. 0040
-. 0019

Ni
ppm

-. 0021
.0009

43.34

-. 0022
-. 0030
-. 0011

Se
ppm
.0258
-0069

26.59

.0290
.0104
.0179

Ti
ppm

.0062

.- )54

& a
ppm

.0001
.0002
310.0

-0003
.0000
-. 0001

Cr
ppm
2.564

.002
..0715

2.562
2..566
2.565

Li
ppm
.3191
-0017

.5324

.3182

.3211
.3182

F'
ppm

56.11
.12

.2073

56.02
56.24
56.08

Si
ppm i

.7677

.0076

.9836

.7590

.7710

.7731

I-i

ppm 

ppm

-0000

.0000
.0000

CU

ppm
-. W735

.0002
6.208

-. 003Z
-. 00175

1 QPM

.4152

.,0066
1.325

.5024

.4937
,,r895

PbM
ppm

-. 0152,
.0087

57.31

-. 0187
-. 0217
-. 0053

Sn

ppm
-. 0737

.0066
8..913

-. 0710
-. 0688
--. 0811

v
ppm
-. 0007

.0007

2i
pp7

.0&7

06S/6.56--

.0597

.065Z

Dy

- -- 0019
K) -.2

.000-
18.52

-. 001t

-. 0017

M n
ppm

.0005

.0001
18.93

.0005
-0004

.0004

Fd
ppm
.0222
.0141
6:.71

.0317
.0288
.0059

Sr

.0036

.0001
4.007

.(035

.0077
. 0037

ppm
.0157
. nol-

2257



WHC-SD-WM-DP-170, REV. 1

Analysis 'port Thu 0I- 9-% 11:51:1 7M 0,t

.RS) 99.42 140.7 7-1.7 87-91 11.51 110.1 20.74

#1 .. O0c5 -- 0007 -.0006 -. .6112 .iO0 .0173

*2 .011t3 .0022 -.0012 .0085 -5317 -.0014 .13

#.0028 -0120 -.0010 .0101 .4877 -C00)6 .0195

Elem y Zn Zr
Units ppm ppm ppm

Avne .0009 - .--. 0)06 - .0014

SDev .0002 .0006 .0006

""RSD 23.33 112.2 46.51

#1 -. 0010 -.0011 -.0007
*2 - -)006 .0001 -. 0016
#3 - .u0lo - .0007 -.:020

2258



WHC-SD-WM-DP-170, REV. 1

Nethod: ICFlOA
Run Tima; (5/09/'6
Comment: 119.2A.W2
Moco: CONC Ccr-r .

El em
Uni ts

DVge
SDev
ZRS D

#1
#2
#3

Elem
Units

Ave
sDev

#1

Elem
LOn- I t T
Unit08
Ave

ZR v
%FRSD

#1
#2

Elem
Units
Avge
SDev
%RSD

#1
#2
#3

El em

4vge
SDv v% S Dv
ZR SD

#1
#2
#7

Elem
Uni t s

vev
S Dl vw

A,3
ppm

0005
.45

-. 0 0 16
-.0021
-. 005

Ca
ppm
.9886
.C976
.7668

.. 9916

.966

.9967

Eu
ppm

13.8.4. p r

0000

mo
ppm
.2729

1.106

.2695

.2738

.275.

Rh
ppm
.0124
.n07t
61.69

.W,98

Te
ppm

.0974

TI flU (fj'-' 11'-..

.6ammila Name: 95-2s 1 T-DUPF
11:51: C)5
Dup I catC,
Factor : - I

A 1
ppm
.. 8725
. 00(60
.6908

.8792

.8711

.9674

Cd
ppm
-. 0024

..0)15

-. 20(9.

Fe
ppm F
. 0122
.:(31.

2-.50

0153
C) (1 : 5
. 105

Na
ppm
714. 0

6.4
.8989

7('6. 6
716.9
718.5

Ru
pP a,
.0365
.0022
5 .672

. (9409

. 0379

Th
ppm
-. 0002

.0077

As
ppm

.0589

.0057
9.742

.0589

.0646

.0571

Ce
ppm
- .0229

.0030.
12.96

-. 0199
-.. 0211

K C~

aITs

ppm
3.,324

.1"*2

7946
371

7.7866
7. 716

Nd
ppm
-. ,0111

-0067
60.50

-. 003

-. 0145

Sb

ppm
.(009
.9(161

651.7

C,60
.00365

-. 0051-

Ti
pp
-. I II

9ppm F

0668

2.962

.06a2
.0677
.0646

Co

-. 00o6

26.97

-.

-.

La
ppm
-. cuES

-. 0016

- .0029

Ni
ppm
-.9(927

-0C239

84.94

-. 0M01
-.0041
-. 0(041

Se
ppm

.0174
531.40

.C)781

.0464

TI
p 7'

*.0060
0017

op(:rator: DRS

(X1t 12 Core 118/1 19)MMUrie

Ba
ppm

26.04

-0004

L (107(

Cr
ppm
2.547

. 015

.5966

2..559

'.552

Li
pp Ti

.3157

.0027
.G65C

.3129

P
ppm

55.84
.56

.9959

55.21
56.03
56.27

Si
ppm

.7490
.0 16

.2193.

.,476

.7503

ppm
.273
.t185

pm

189.5

Cu

ppm
-. Y'042

.0009
21.18

-. 0052
-Y.s8

M
ppm

.4908

.(0 42

.8703

.4790

.4256

.4778

Fb
pprm
-. ol11
.(0)91

69.4:.

- .0205

-. 0157

Sn
ppm
-. 0664

.0251

-. '077
-. 0777,
-. 0942

V

.P (.

sl
p'm
.0755

7..62

021

Dy
p P IT,

4('. 417

(In
ppm

150.5

Pd

-. 124

86.16

*.0246

*.0023

Sr

ppm

.0024

.0001

5. 94 0

.0042

-. 002

ppm

.0226

. ('73

2253

A.



WHC-SD-WM-DP-170, REV. 1

AnAlysis Report

i.RSD 126.5

#1
#2
#3

Elem Y
Uni ts
Avge
SDev
%RSD

#1
#2
#3

.0079
-. 0024
.0120

ppm
-. 0009

.0004
38. 32

-. 0005
-. 0011
-.0011

Thu 02-'>-9t 11:54:25 Ai

S27 2.

-. 0039
.0086
-. 9054

Zn
ppm

--. 0008
.0010

123.1

.0003
-. 0010
-. 0016

--. 0010
-. 0011

pp n
-. 0021

.0007
34.79

-. 001,
-. 0027
-. 0022

29.02

.0050

.00SO

.0050

17.2c

.3304
.1544
.2272

-. 0003
-. "17

.0 175

.Olut
-.0018 .019s

2260



WHC-SD-WM-DP-170, REV. 1

Thu Al-09-';b 11:58: 72 WM

Method: ICPiA
Run Time: 5/09/96
Comment: 119.2B.W2
Mode: CONC Corr.

El em
Uni ts
Avge
SDev
XRSD

#1
#2
#0t

El em
Uni ts
Avge
SDev
%RSD

#1
#2
#3-

El em
Units
Avge
SDev
%RSD

#1
#2
43

Elem
Uni ts
Avge
SDev
XRSD

#1
#2
#3

Elem
Units
Avge
SDev
ZRSD

#1
#2
#3:

Elem
Units
Avge
SDev

A w
ppM
-. 0019

.0007
37.64

-. 0023
-. 0011
-. 0021

Ca
ppm
.7765
.0177
1.713

.7910

.7656

.7726

EU
ppm

.0002
71.86

.0001

.0004

.0004

Mo
ppm
.2415
.0014
.5814

.2423

.,2422

.2399

Rh
pp i
.0102
.0018
17.50

.0108

.0082

.0117

Te
ppm
.0072
.0091

.ample Name: 96-2614
11:57: 14

Factor:

Ai
pP
3-002

.040
1.345

3.049
2.978
2.980

Cd
ppm
-. 0025

.0014
55.22

-. 0040
-. 0016
-. 0018

Fe
ppm
.0162
.0076
47.05

.0251

.0113
.0124

NA
p p IT,
661.3

2.5
.3S2

66:.6
661.8
658.6

Ru
ppm
.0303
.0014
4.782

.0311

.0286

.0311

Th
pP
.0087
,.0011

(As

.05B3
.0115
19.63

.0715

.0505

.0531

Ce
ppm i

-. 0141
.0051

36.15

-. 0119

-. 0105

ppm
3.469

.058
1.601

3.4d15
3..531
-. 461

Nd
ppfm
-. 0126

.0037
29.57

-. 0165
-. 0121-
-. 0091

Sb
ppm i

.0032

.0050
155.9

-. 0006
.0013
.0028

Ti
pom

-. 0012
.0001

Operator: DRS

(BX112 Core 118/119)M.Urie

D

.0647

.0024
3.747

.0649

.0671

.0622

Co
pp I
-. 0009

-0002
25.45

-. 0011
-. 0007
- . 0010'

L a
ppm f

-. 0027
.0013

47.90

-. 0028
-. 0013
-. 0039

NA
ppIM
-. 0004

.0020
58.13

-. 0011
-. 0048
-. 0044

Se
pp
.0356
.0150
42.18

.0529

.0284
,.0256

Ti
POT
.0066
.0024

Sa
ppm i
-. 0002

.0002
76.61

--. 0001
-. 0004
-0001

Cr
ppm
2.307

.012
.5323

Li
ppm
.1166
.0017
1.458

.1175

.1175

.1146

P
ppm
55.26

.05
.(816

55.28
55.3 D
55.21

Si
ppm i

.5318

.,0030

.56:;9

.5285

.5342

.5328

U

.4890

.0406

Be
pp :
217.6
.0000

* 0000
217.6

-. 0000
.0000
.0000

CLI
ppm
-. 0045

.0007
15.08

-. 0044
-. 0040
-. 00

Mg
ppm
.4183
.0063
1.514

.4255

.4137

.4157

Pb
ppm
-. 0159

.0047
29.42

-. 0211
-. 0143
-. 0122

Sn
ppm
-. 0832

.0213
25.62

-. 0959
-. 0951
-. 0586

p Pppm
-. 0008

.0003

Si
P F. 1i

*.0371

23.31

.0720

.0465

.0529

Dy
p P IT,

-. 0019
.00('8

31.60

-. ,0025
-. 0016
-. 00 14

Mn
ppm'T

.0001

.000i

71.67

-0003
.0001
.0001

F'd
ppm
.0174
.0087
50.20

.0078

.0250

.019a

Sr
ppm
.0027.
.0001
6.321

.0025

.0022

.0022

w
pp MT
..0079
.0059

2261.

'0.



WHC-SD-WM-DP-170, REV. 1

Analysis Report

%RED 126.:

#1
42

#3

Elem Y
Units
Ava e
SDev
XRSD

#1

-. 9024

.0157

ppm
-. 0010

.0000
1.795

.0075
.0090

Zn
ppm
-. 0004

.0003
76.47

Thu 65-09-96 11:58:72 AM

3 .47 E..01 3E.07

-. 0012 .0040
-. 0011 ..0070
-. 0013 .0088

..4832

.5:21

.4515

Zr
ppm
-.. 0019

.0006
29. 83

-. 0009 -. 0000 -. 0015
#2 -. 0010 -. 0006 -. 0016
#3 -. 0009 -. 0006 -. 0025

&M

: SW

x'"

2262

Cae2

74.57

- 00 1 2
.010-
,0 122

-. 0005
-.. 0011
-. 0008



WHC-SD-WM-DP-170, REV. 1

~An;VS;is Report

Method: ICFiA
Run Time: (5/99/9o
Comment: 119.28.W2
Mode: CONC Carr.

El em
Units
Avae
SDm v
0R8D

#:1
#2
#3

El em
Units
Avae
SDev
,RSD

#1
#7.
#3

Elem
Units
Avge
SDev
%RSD

#1'
#2
*3

El em
Units
AvQe
FDev
%SD 

#1
#2

El em
Units
Avge
SDev
ZRSD

#1
#1?
#3

El em
Un I ts
Avge
SD v

Ag
ppm i

- .0014

4.49

-. 0021
-. 0009

-. 0013

Ca

ppm
.8581
.0558
6.500

9 224
.8225
. 9295

Eu
ppm
. GODS

.01 

22.77

.L)14

Mo
ppm

.0047
1 .50

. 260 1

..2511

Rh
ppm
.0207

17.43.

.0199

.0'47

.0176

Tm
ppm

.1(61

Tn, 5- ,-9± 1 : K Il

Sample Name: 96-2614-EUP

1 2: 01: 1
fLuol icate
Factor: 1

g,1
ppm
2.567

.106
4.140

2.690

2 .507
2.505

Cd
ppm
-. 0029

0011
. .40

-. 0041
-. 001
-. 0028

ppm
.-0214

102.5

.:468

0086
0099

Na
p pm
696.7

.2.5

.3.579

699.4
694.7
695.9

R L
ppI T
.0357
.-0 A 16
4.3.54

0373
.03.42
0398

Th
ppm
.I 31
.(12 D

CA , I>

Operator: DR8

tBX112 Core 118/119)M.Urie

A s
ppm
.0505
.0093
18.31

.0447

.0612

.0457

Ce
ppm
-. 013.7

.0074
53.96

-. 0196
-. 0054
-. 0161

K

ppm
-. 747

.054
1 .429

3.716
7.71-1

Nd

- .0:60

00 1 b
26.20

-. 0073
- .0043
-. (9(90

Sb
ppm

0063
.0159
264.7

--.0121
.01 03
.)2'CL

Ti
Pp C-. 1()77

.C)0 47

B

3.621

-0661
.0614
.0640

Co
ppm

0004
0007

174.7

.0c'5
.00:9

La

ppm
-- 14

0013
87.62

- . 0L29

-0004
-. (W 10

Ni
ppm
-. 0061

6.851

-. ()L59

-. )(:159

72.33

- C65

.0458

T1
pp M

. 0053

.0456

Ba
C) m

..0004

. 000 1

Cr

ppM
2.421

.018
.7410

2.437
2.424

2402

Li
ppm
.1213
(11:20

1 .634

lZ.
1190

P
ppm I

57 .70

.4576

57. 60

57. 17

Si
ppm

.536
0106
.873

.5747
5622
55 7

U
ppm
.860

. 1393

He

.000c)
-0(D0d

84.,82

Cu
ppm
-. 00

22.42.

-. 0042
-. 0027

Mg-

pP.T
.4717
.0114
2.424

48:9

.4699
.4612

Fb

- .0144
.0007

4.683

-. 0137

-. 0147
-. 0149

Sn

.0191
34,,34

-. 0687
-.1>338

-. 0618

Ppm
-. 00(4

BI
pom
- 054
.50

102.2

.1195

.0222

., pmDy

-. o 11
0(04

34.42

-. 0013
-. 49

Mn
ppm
..0004

0000
4.721

.0004
0004

Pd
ppm

.0302
0090

26.56

.0335
.0211
.13.61

..0025

17.64

.003'
.0022

. 7, I

ppm

.0126

.006

.2263



Analysis Report

%RsD) 67 . 4

"1

Elem
Units
Avye
SDev
%RSDf

#1
#2
#3

0161
.051

ppm

-,0007
.0003

50.22

-. 0007
-. 0003
-. 0010

WHC-SD-WM-DP-170, REV. 1

Tu 5-0-9o 102,52 FI

724. c)

-. 0045
.0169
-. 0031

ppm

-. 0008
.0002

22.E4

-. 0009
-. 0006
-. 0009

-. 06M7
-. 0006
-. 0010

Zr

PPM
-00 1
.0013

123.-

.0003
-. 0024
-. 0011

10.9-

.0051
-0055
-0045

T..:95

-. 0009.6215
-5929
.5437

47

.2264

54.85

40175
* 3747



WHC-SD-WM-DP-1 70, REV. 1

.,iv>j5 Rcor t

Method: ICP1fA
Rin Time: 05/09/9
Comment:
Mode: CONC

Elem
units p
Avoes

S 8D 1

#1

#3

Errors (
VLIue
Range

Elm C
Units p

SDev
%RE, 1

#1

Errors
Val Ls
Rang C

Elem
Uni ts
Avge
S4Ev g
IRPGO

Errors
Val L
Ranae

Elem
Uni ts
Avu,

Bev
MRSD

#1
#*2

cC 5:t, n tr-

Lamol) 1e Name:

12: 07: 15
GCMCVY9&041519:i

(FjXtIC2 Core

Thu 0 -1-- ' ? 34 k

Operator: tR8

118/119)N. Uric

I-
Corr. Factor: 1

Q

p T

4744
0)86
.617

4q673
4718
4'40

C Pass
500c,
05()

pm
4.82

.43
.749

24.47
24.70
25.731

C Pass
2-5. 00

.50c;

Eu
ppm

55.73

-. 0007
-. c 10

NOCHECK

A I
ppm
9-,.83C)

.192
1.951

9.658
9.795
1 0 . 04

CC Pass
10 . 0(

(.00

Cd
ppm
.4747

123
.625

.4641

.4716

.,4895

CC Pass
. 5000
. 0500

Fe
p pm
19.69

1.907

19.39
19.59
20. 11

As
ppm
2.540

.027
1.058

2.511
2.547
2 . 565

OC Pass
-. 1-00
.2500

Ce
ppm
-. 0:17

.0(185
1.51

-- 0428
-. 0524
-. 0599

ppm
.052

-07
1 GC"1

042
-2.")94

O.C Pass

p, pmi

0167
1 .71?

.Q 79
9G79

NOCHECK cC Pass
1

K
2--

-1'
.609"D
2-:1 19

2319
23.27,
27. 57

OC Pass QC Pass
2C .1-(- 25. 00

Mc'
ppm

9785
0194

1 .984

.9611

.9750

.9995

Na

ppm
36 .25

.72
1.991

-5.64

37. (5

Errors CC Pass CC Pass
V, 1 Lk- 1 . (.0(9 3) . 70

2.500

ppm
- .0447

.01 09
24.22

-. 035
-7(415
- . (f6S

La

- .0110
.PM19

17.45

-.9191
--. 9109
-. 0129

2. 151

.4794

. 4859

.4999

CIC Pass

.0500

Cr
ppm

1 .429

.9497
,.S562
.9761

CIC Pass
.

.100 L(

Li
ppm
1.949

1.914
1. S41
1.993

NOCHECK OC Fass

Ni
pp (
.97777
0179

1.219

.. 958Z'

.993T

NCJHECIF CC Pats
1 . nf'c)

ppmf

073
1.517

4.768
4. 8066
4 . 91 0

Be
ppm
.(-(965
0018

1.47

..0949

.0961
- 0925

CC Pass
.1:00

CL
ppm
.9184
0151
.755

o 176

.9364

CC Fass
1 .000
. 100c)0

M,
ppm

.56
1.776

-1.93
31.97

0C Pass
31.20
3.120

ppm

1 .697

7..56S.00

NOCHECK OC Fasz
2.. 561

26&5.

17

1 9 -c
2 .71

OC Pass
25. 00

D

-01T

1.71

-.- (969
- .0072
-. 03

NOCHECK

Mn

.5082

. 0105
2.059

.5000

.5045

OC Pass

o 51cj
. 050:)

F'd
ppm

-. 1546
.0193

11.07

--138
-. 1514

1743

NOCHECK



WHC-SD-WM-DP-170, REV. 1
Anlysis Report

PRnse .1000

F1 ElIm Rh
an ts

Avae
30ev
%RSD

#1
#2

Errors
Value
Range

Elem Te
Un i ts
Avge

pp
-. 0668

.0147
22.02

-. 0547
-. 0625
-. 0832

NOCHECK

ppm
.0116

WDev .0091
WEoD 76062

#1
42
40

.0199

.0134

.0020

CC Stwndwrd

3.670

Ru
ppm
-. 0120

.0058
48.6u

-. 0061
-. 0121
-. 017S

Thu 05-5'-To 12: (:S4 p:

Cb:

ppm
2.4733

.046
1.875

2.388
2.431
2.479

NOCHECK 0C Pass
2.500
.2500

Th
ppm
.0462
.0044
9.511

.0510

.0425

.0450

Ti
ppm
.9691
.0191
1.975

.9527

.9644

.9901

ppmn

2.520
..052

2.065

2.492
2.502
2.567

CC Pass
2.500
.2500

Ti
ppm I

2.470
.022

.8851

2.448
2.471
2.492

Si
ppm i
19.40

.34
1.770

19.10
19.33
19.7L

PC Pass
20. 00
2. 000

U
ppa
-.. 7764

.1477
19.02

-. 6161
-. 8062
-. 9069

ppm
.6715
. 0392
124.1

.07-

.0253
-. 0041

ppm
.497-
..0104
2.OQ4

.4881

.4952

..503

NOCHECK PC Pa"s
.5000
.0500

V
ppm
.9694
.0178
1.836

.9650

. P90

w
ppm
.0217
.0056
25.74

.0274

.0162

.0214

NOCHECK PC Pass
1.000
.1000

Zn
ppm
.9730
.0169
1.739

.9570

.9714

.9907

PC Pass
1.000
.1000

DC Pass
2.500
.2500

NOCHECK PC Pass
1 .000
.1 00

Zr

ppm
1.945

.041
2.124

1 .909
1.937
1.990

DC Pass
2.000
.2000

2;24s

Errors
Valu Li
Range

El Iem
Uni ts
Avge
SDev
XRSD

#1
#2
#3

Errors
Value
Range

NOCHECK

Y
ppm
-. 0019

.0005
23.75

--. 0015
-. 0018
-. 0024

NOCHECK

NOiCHECK

.230C.



WHC-SD-WM-DP-170, REV. 1

Method: ICPlAi
Run Time: 05/09/
Comment: 119.23.
Mow: CONC Cor

Elem
Units
Avws

XRSD

#1
#2
#3

El em
Un its
Avge
SDev
XRSO

#1
#2
437

Elem
Units
Avge
SDev
%RSD

#2#2

Elem
Units
Avge
SDev
ZRSD

#1
#2
#3

El em
Units
Avge
SDev
%RSD

# 1
#2
44'

El em
Units
Av.3e
SD'v

Ag
ppm
-. 0027

32.30

-. 0028
-. 0018
-. 0035

Ca

ppm
.0138
.0003
2.047

.0139

.0141

.0135

Eu

ppm
-. 0009

.0002
25.15

-. 0007
-. ,0008
-.. 0011

Mo
ppM
.0003
.0002
62.47

.0005

.0004

.0001

Rh
ppm r

-. 0206
.0061

29.62

-. 0225
-. 0138
-. 0255

T e
ppm
--. 179

.0065

96
W2
r.

rp-hC.. 05-09-9: 12:14:C ON

sampl 1 a Nme : 1 CR1 . 046CC 18RI C:& Do r atw Cr D

12:12:41
Duplicate
Factor: 1

A I
ppm (

-0041

.0027
67.22

.0058

.0056

.0009

Cd
ppm
-.. 0033

-0007
21.35

-. 0031
-. 0040
-. 0027

Fe
ppm
.0026
.0013
49.64

.0035

.0032

.0011

Na
ppm
.0057
.0129
225.9

-. 0017
.0207

-. 0017

Ru

ppM
-. 0054

.0008
14.28

-. 0051
-. 0045
-. 0055

Th
ppM
..0096
.0045

(wX112 Core 118/119)M.Urae

As
ppm
.0039
.0062
159.8

.0007
-. 0000
-0111

Ce

ppm
-. 0279

.0008
3.007

-. 0235
-. 0282
-. 0270

K
ppm
-. 9735

.1045
10.74

-. 9657
-. 8730
-1.082

Nd
ppm
-. 0177

.0066
37.09

-. 0212
-. 0101
-. 0217

Sb

ppm
-. 0064

.0036
55.83

-. 0029
-. 0101
-. 0062

Ti
ppm
-. 0010

. WOW

B
Ppm
-. 0003
.0018

510.6

-. 0023
..0000
.0012

Co
ppm
-.. 0006
.0008

122.3

-. 0009
-. 0012
.0002

La
ppm
-. 0057

.0016
27.35

-. 0052
-. 0045
-. 0075

Ni
p pm
-. 0042

.0021
51.05

-. 0066
-. 0026
-. 0033

Se
p pm
.0153
.0061
39.78

.0170

.0204

T1 I
ppm i
-. 0122

.0022

i
ppm
--. 0003

..0003
106.2

-. 0001
-. 0001
-. 0007

Cr

.0014

.0039
283.1

-. 0001
-. 0016
.0057

Li

ppm '
-.0011

85.71

-. 0011

-. 0002
--. 0021

F'
ppm
.0345
.0178
51.52

.0265

.0549

.0221

Si
p pm
.0141
.0073
55.41

.0196

.0175
.0052

U
ppm
-. 466

.0232

Be
pomi
-. 000

.0000
114.0

.0000
-. 0001
-. 0000

Cu

ppm
-. 0021

.0013
59.69

~- 0009

-. 0021
-. 0015

PMppm
-. 0009

.0052
586.6

.0013

.0029
-. 0068

Fb
ppm i

-. 0226
.(017

7.477

-. 0207
-. 0233
-. 0239

Sr,
ppm

-. 0964
.0197

20.46

-. 0953
-.0773
-. 1167

V
pp fr
-.. 0020

.0010

P.
-::L

.0037
21.59

.021

.0164

.0141

Dy
ppm
-. 0031

.-0010
32.04

-. 0027
-,.0024
-. 0043

Mn

PPM
.0002
.0003
118.7

.0001
,.0006
. 0001

Pd
ppm

-. 0379
.0063

16.75

-. 0395
-. 0307
-- 04M)

Sr

.0002

.0001
43.33

.00021

.0002

.0001

p pm
-. 0075

.Oo67

0226Y

4 W.



WHC-SD-WM-DP-170, REV. 1

nalysis Report

/RD 39.41

#1
42
#3

El em
Units
Avge
SDev
%RSD

#1
#2
#3

-. 0157
-. 0112
-. 0241

Y
ppm
-. 0012

.0000
1.581

-. 0012
-. 0012

Thu (-U;-36 12:14:0" PH

46.B9

.0099

.0140

.0050

n

-. 0003
.0006

166.6

-. 0009

-. 0004

24.51

--. 0007
-. 0011
-. 0012

Zr

ppm
-. 0034

-0005
15.01

-. 0039
-. 0034
-. 0029

19.20

-. 0128
-. 0141
-. 0096

o. 67"

-. Z679
-. 0226
-,.3301

49.04

-. 0015
-. 0014
-. 0012

IA,. /

26

-. 07

-. 01ci

-. tip



WHC-SD-WM-DP-170, REV. 1

M-lthod: ICP14
Pun Tine: 15/K9/9/
CommTSnt t
MocE: CONC Corr

El em
Unit-s4F vi t

XRSD

#1
#2
#3

Errors
Val ie
Range

El e f
Uni ts
Avis.

Dev

'1 0

Errors
Val LIE
Ra n ce

El em
Un i t
Avc e

ZRSD

#1
#2
4*3

Errors
Valu LI
Range

El em
Uni ts

SDev
'/REDC

#4

477.

Ag
PP T.
.4904
.0146
3.044

-. 4593
.4763
.4967

PC Pass
5000

-.0500

Ca
ppm
25.21

.78
3. 094

2.0.4

07

CC Pass
-j.00

2.50C)

Eu
pp i
-. 0(13o:06

-42.75

- .0012
-. (0i19

NOCHECK

Mo
ppm
7.99 i

.o3467

.967.4
.5,-3

*,,03

C: 51C ean i-
Tnru -- '.'-% K1:1 :s. 7

comol e Name: DCMCV4 '?o04 1 I1

13:14:44

Factor: 1

Al
ppm
9.96

. 7
3.373

9.703
9.697
10.76

OC Pass
10.00
1 . (D00

Cd
ppm
. 4915

01 01
2.103

.4737
4791

.4930

OC Fass

Fe
ppm
20. o:

.66
3.279

19.47
19.86
20.75

oC Pass
20 . 00
2.00C)

N a
Ppm
.6.72
1.27

7.4-4

-.5.66
76.7

.12

Errors CC Fass OC Pass
Value 1 .1))1 36.70

oierator:

(XitS Core 118/119)M.

As
ppm
2.568

.096
.805

2.512
2.511
2.681

QC Pass

.2500

Ce
p pm
-. 0525

.0146
21.61

B
ppm
2.064

.069
7.7325

2.071
2.159

QC Pass

.200(-)

Co
ppm
.9845
.,.-7

3..73

-).0549 .9566
-. 065 .75S
-- 0844 1.021

NOCHECK DC Pass
1 . o00

.1 I000w

K
ppm

.42
1,.809

22.79
22.88

DC Pass
25.0C)
2.500

Nd
ppm
-. 0642

.0134
20.69

-. 0529
-. C)

-. 0713C

La

ppm
-. 0 128

-o026

20.65

-. 107,
-. 0 125
-. 156

Ba
ppm
.4971
0187
. 756

.4B16

.4920

.5179

DC Pass
. 5000
.0500

Cr
ppm
.9767

3 .135

.9534
79654

1-.011

DC Pass
1-000

Li
pp
1.9C6

.071
S.571

1.925
1.969
2.064

NOCHECK DC Pass

. 200C1

Ni
ppm

2c94
.0299

.9656
.797

1.023

NDCHECK CC Pass
I-0 WC

P
p pm
4.949

.077
1 . 595

4.795
4.015
4..978

Be
ppm

0980

7..370C

.0952

.0971

.1016

0C Pas

-0100

Cu
p p in

.925 S

.9165

.9640

OC Pass

.1000

Mg
ppm
-11.60

1.3

73C. 95
1 .54

DC Pass
31.20
3.120

Ft,
IPMp pm
2.,738

.069
2.910

2-456

NCCHECK1 CC Pass
2-511(

Ur i

Sim

p:-,

-03.3

2--799
25.11

s DC Pass
2-5. 00
2-500

, id)19
20 . ,1

- .0074

-. 0112

NOCHEDC

Mn
ppm
.5164
.0183
3.549

.5010

.5117

.5367

QC Pass

Pd
ppm
-. 1878

17.68

-- 1545

.208

NIOCPIEC

2269

L

'0



WHC-SD-WM-DP-170, REV.

pnalVsis REtort

Range .1000

El em Rh
Units
Avae
Snev
%RED

#1
#2
#3

Errors
Value
Ranie

ppm
-. 0847

.0170
20.12

-. 0674
-. 0252
-. 1015

NOCHECK

Elem Te
Units ppm
Avge -. u068
SDev .0040
%RSD 58.85

#1 - .0022
#2 -.. 0085
#1 -. 0096

DC Etanorcl

.670

ppm
-. 0148

.0074
50.22

-. 0075
-. 0144
-. 0224

pp LT
2.474

.081
3.2E6

2.416
2.440
2.567

NOCHECK OC Pass
2.500
.2500

Th
ppm
.0451
.0039
8.536

.0466
.0479
.0407

Ti
ppm
.9861
.0332
3.403

.9571

.9779
1.023

Thu 05-0S-<6 01:16:67 PN

Se

2.598
.082

3.167

2..539
2.563
2.692

CC Pass
2.500
.2500

TI
ppm
2.496

.072
2.281

2.4A42
2.469
2.578

El

19.65
.62

7.130

19.12
19.50
20..33

OC Pass
20. 00
2.000

U
ppm
-. 9555

. 160"
18.8S

-. 9324
-146

ppm
--. Z92

.0336
14q.66

-. ,0006
-. 01030
-. 1058

Sr-
ppmii
.5035
.0187
1.675

.4924

.55 4 1

.5290

NuC'HECK CC Pass
.5000
.0500:

V
Pppm

(7 C)

.07W4
0..398

.9556

.9732
1.020

W
ppm
.0191
.007)
36.37

.0187.

.01M6

.0265

NOCHECK NOCHECK

ppm
-0-025

25.35

-. 0018
-. 0027
-. 3 CJ)

NOCHECK

Zn
ppm
.9928
.02:.:
2.344

.9739

.9956
1.019

OC Pass
1.000
.1000

OC Pass
1.000
.1000

Zr

ppm
1.99

.u69
i.482

1 .929
1.973
2.064

OC Pass
2.000
.2000

OC Pass NOCHECK CC Pass
2.500 1.000
.2500 .1000

2Z70

Errors
Val us
Rane

El em
Uni ts
Avge
SDev
%RED

#1
#2
#3

Errors
Value
Range

NOCHECK

I

PaE :

s



WHC-SD-WM-DP-170, REV. 1

z:ni lvsis Report

Method: ICP1A
Run Time: 05/09/96
Comment:
Mode: CONC Corr.

El em
Units
Avge
50ev
%RSD

#1
#2
#3

Errors
Value
Range

Elem
Units
Avge
SDev
%RSD

#1
#2

Errors
Val ue
Range

Elem
Uni ts
Avue
50ev
%RSD

#1
#2
#3

Errors
Value
Range

El em
Units
Avge
SDev
XRSD

#1
#2

Errors
Val LC

Ag
ppm
-. 0125

.0010
7.655

-. 0129
-. 0113
-. 0114

NOCHECK

Ca
ppm

.0023
2.918

.0827

.0786

.0788

NOCHECK

Eu
ppm
1.913

.012
.6494

1.q25
1.925
1.904

OC pass
2.000
10. 00

Mo
ppm i
.0069
.0006
8.945

.0065

.0076

.0065

QC Standard Thu 05-09-96 01:2013 FM

Semple Name: OCMCVB 9604181902

13:19:19
Onerator: DR2

(BX112 Core 18/i19)M..Uri
Factor: i

Al
ppm
1.741

.005
.4911

1.7:9
1.750
1.733

Ag
ppm

.7555

.0092
2.735

.3301

.3461

..3303

ppm
6.,127

.026
.4288

6.137
6.146
6.097

ppm

.0026
.0001
7.122

.0025

.o025

.0027

. 0006

16.21

.0008
0006

. (11(

(001

614
F- ' t

.07336.994

.0C)788

.0687

. 0724

NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK

Cd
ppm
.0029
.0009
29.82

.0035

.0032

.0019

ce
ppm

1.951
-011

.5483

1.949
1.964
1.943

NOCHECK OC Pass
2.000
10. 00

Fe
ppm
.0482
.0030
6.251

.0515

.0476

.0456

K
ppm
-2.851

.227
7.9S0

-2.982
-2.932
-2.588

Co
ppm
-. 0036

-0003
8.466

-. 0036
-. 0042
-. 0036

Cr

ppm
* o073
-0007
9.794

006S
.0077
.0077

C LI

ppm
.C163
. 0022
13.38

.1162

.0142

.0185

Dy
ppm
1.895

01 1

1.901

1.92

NOCHECK NOCHECK NOCHECK QC Pass
2.000
10.00

La
ppm
.9466
. 0027
.2910

.9465

.9478

.9434

NOCHECK NOCHECK CC Pass
1 . 000
10. 00

Na
ppm

4.488
.046

1.023

4.449
4.538
4.477

Nd
ppM
1.959

.005
.2486

1.959
1.863
1.854

NOCHECK OC Pass
2. 000

Ni
ppm
.0265
.0015
5.491

.0265
,,0280
..0250

Li
ppm
-. 0054

19.92

-. 0065
-. 0051
-. 0046

Mg
ppm
-. 1547

.0068
4.3770

-. 1622
-. 1527
-. 1492

Mn
ppm
.0015
.0002
15.52

,0014
.0013
.001 7

NOCHECK NOCHECK NOCHECK

P
ppm

.1078
0126

11.71

.1197

..0945
.1092

Pb
ppm

2.972

.2004

.2022

.2118

Pd
P PIT

2.170
.004

1.558

2..158
2.203
2.117

NOCHECK NCHECK NOCHECK NOCHECK

02271

I-

'4 II



WHC-SD-WM-DP-170, REV. 1

Analvsis Report

Range

E1em Rh
Units
Avge
SDev
%RSD

#1
#2
#3

Errors
Val LI
Ran qt e

Elem T e
Units
Avge
Soev
XRSD

#1

ppm
1.921

.007
.3722

1.929
1.919
1.916

OC Pass
2.000
10.0o)

ppm
1.936

.015
.7710

1.920
42 1.948
#Z 1.941

CC Stondard

Ru
ppm
1.903

.002
.1183

1.903
1.905
1.900

OC Pass
2. 000
10.o

T h
ppm

9.361
.054

.5765

9.404
9.380
9.301

10. W

Sb
ppm
.0945
..0066
6.987

.0884

.0935

.1015

Thu T.-M9--96 01:2(:18 PH

Se
ppm T
.075S
.0173
22.83

.0832

.0881

.0560

ppm
56.07

.14
.2442

55.97
56.22
56.00

Sn
ppm i
1 .944

.041
2..099

1.917
1.925
1.991

NOCHECK NOCHECK NOCHECK OC Pass
2.000
10.00

Ti
ppm
.0078
..0004
5.013

..0077'

.0079

.0081

Ti
ppm
.0014
.0026
77.74

.0007

.0035

.0059

U

ppm
22.57

.10
.41M

23..62
23.64
23.45

V
ppm
-. 0042

.0007
17.55

-. 0049
-. 0047
-. 0024

NOCHECK NOCHECK OC Pass
25. 00
10. 00

NOCHECK OC Pass
2.000
10. 00

Zr
ppM
..0171
.001 ;
10.92

.0 150

.0179

.0185

Errors MC Pass NOCHECK NOCHECK
Value 1.000
Range 10.00

I . 40

.ill39

. (M40

.ICI-3CI

W
ppm
1.977

.02,S

1 .920
1 ..9W

tt 2
1- Errors

Value
Ranace

El em
Units
Avge
SDev
XRSD

OC Pass
2.000
1o. C(:)

Y
ppm i
.9483
.0054
.5694

.9511

.9518

.9421

CC Pass
10. 0 )
10.00

Zn
ppm
.0057
.0012
20.92

.0070

.0053

. 0047

#1
#2
43



WHC-SD-WM-DP-170, REV. 1

nanlvsis Report

Method: ICP1A
Run Times: 05/09/96
Comment:
Mode: CONC Corr.

Elem
Units
Avge
9Dev
%RSD

#1
#2
#3

Errors
Val e
Range

El em
Units
Avoe
3D0ev
%RSD

#1
#2
#3

Errors
Value
Ranoc

Elem
Uni ts
Ar/; e
SDev
%RSD

#1
#2
#3

Errors
Value
Range

El em
Units
Avge
SDev
XRSD

#1
ii2
4-.

Aq
PiM,
ppm

0-.0019
.0006

31.69

0-. 0016
0-.0026
0-.0015

PC Fail
..00 13
.0570

Ca

ppm
r1. 88

.09
.2688

031.97
31.86

031.80

PC Fail
31.04
.6400

ELI

.D023
.0002
10.12

.C024

.0024

NOCHECK

Mo
ppm
.1121
.0015
1.375

0. 1104
1133
1127

PC Standard

Gample Name: OCE
IZ: 20:30

Thu "5-09-q6 01:24:48 PM

RM-1643d 106520 Onerator: DRS

(8X112 Core 118/119)M.Urie

Faztor;: I

Ai
ppm
.1254
.0022
1.~728

.1246

.1237

.127B

PC Pass
.1276
3.500

Cd

ppm
0.0048

.0012
25.39

0.0049
0.0060
Q. 0036

PC Fail
. 0065
..700

Fe
ppm
. 08G2
.0001
.3900

.OS78

.0934

. 1:884

PC Pass
.0912
3.900

Nia
ppm
22,.02

.06
.2839

22.08
12.05
21.95

Errors CC Fass CC Fass

Val ue . 1129 22,.07

pprt
0.0630

0046
7.230

0.0661
0.0651
0.0577

CC Fail
.0560
.7300

Ce
ppm
-. 0266

.0021
7.845

-. 0288
-. 0247
-. 0264

P PM
0.1582

.0077
2.152

0.1562
0.1625
0.1559

.C Fail
.1A48
5.200

Co
ppm

.0249

.0001

.0249
0.0249

.0249

NOCHECK PC Pass
0250

- 5900

K
ppm

01 . 136
.071

6.235

01.074
01.120
01.213

PC Fail
2.Z56
.0350

Nd

ppm
-. 008

.0024
27.15

-. 0114
-. 0066
-. 0084

La.
ppm
. 0006
.0013
218.6

.0006

.0019
-. 0007

PPM

.5056
-0019
.. 729

.5116

.5093

.5076

PC Pass
.5(165
8.900

Cr
ppm

P. 0201
..0011
6.612

0.0192
0.0216
0.0195

PC Fail
. 0165
.20CIO

Li

Q. 015 7
.0006
3.608

0.0150
Q.o16 1
0.0195

NOCHECK CC Fail
.0165
.5500

Ni P
ppm

0.0517
,0011
2.150

o.051q9
0.0526
0.0505

NOCHECK DC Fail
.0581

ppm
.0275
.0075

.08

.0191

.0306

ppm
0.0124

-1)4)04)(0
.2987

0.0124
0.0124
0.0124

DC Fail
.(1125
.280)

Cu

ppm
0.0116

.0010
9.031

0.0105
0.0115
0.0126

CC Fail
0205

3. 800

Mag
ppm

03.411
.038

,.4556

08.455
03.396
08.383

CC Fail
7.989
.0350

Pb

ppm

.0060
8.77

0-.0070
.-. 0126

0-.000b

NOCHECK DC Fail
.0181

Bi
18

.0116
-0117
96 2'

.0057

.0048
.0249

NOCHECK

£Dv
ppmii

-. 0004
.0005

110.7

-.. 0005
-. 0002
.0001

NOCHE CK

Mn
ppm

0.0404
.0002
.4847

0.0402
0..0405
0.0405

DC Fail
.0377
.8300

Pd
ppm
-. 0292

.0080
27.41

-. 0347
-. 0329
-. 0200

NOCHECK



WHC-SD-WM-DP-170, REV. 1

Aral vs a Report

Range 1.700

El em
Uni ts
Avue
sev
XRSU

41
#2

Errors
Value
Range

El em
Uni tsa
Avge
SDev
XRSD

41
42
/

Errors
Value

El em
Units
Avge
SDev

#1
#2
#1

Errors
Value
Range

Rn
ppm
-. 0210

17.25

-. 0223
-. 023
-. 0169

NOCHECK

Te
ppm
-. 0132

.. 0109
82.28

-. 0023
-. 0132
-,.n241

NOCHECK

.0002

.0002
B9.47

,,0001
.0001
.0005

NOCHECK

PC Stanard

. 6400

Ru
ppm
-. 0039

.0012
30.75

-. 0031
-. 0052
-. 0033

Sb
ppm

0.0547
.0059
1'.82

0.0609
.0540

0. 0492

NOCHEOK OC Fail
.0541
1.100

Th
ppm
.0132
.0022
16.67

.0149

.,0140

.01(7

Ti
ppm
-. 0010

.0002
23.11

- 0012
-. 0011
-,,0006

Thu 05--09-96 01:2:4B RN

2.70(-

Se
ppm

0.0239
.0051
21.47

0.0258
0.0181
0.0279

0C Fail
.0114
.1700

Ti
ppm

0-.0070

133.5

0-.01Z1
0-..0117
0 .0038

NOCHECK NOCHECK PC Fail
.0070

Zn
ppm r

0.0784
.0016
2.091

0.0776
0.0774
0.0203

OC Fail
.0725
.6500

Si
ppm
2.988

.016
.5484

3..000
2.993
2.969

-6400

Sn
ppm
-. 0970

.0060
6.165

-. 1037
-. 0955
-. ,0920

page -

ESr
ppm
.2?4
. 000a
.251 Z

.300

.299

.2 98'G

NOCHECK NOCHECK VC Pass
2948'

3. 400

U
ppm
-. 1057

.0061
4.508

-. 1018
-. 1307
-. 1425

V
ppm

0..0316
.0000
. U553

Q.0116
0..0316
0.C n 16

NOCHECK PC Fail
.0351
1.40o

0 i'

.0046

.002 :
61.58

.0015

.007 E

.0051

NOCHECK

Zr
ppm

PPM

-. 0032
.0007.

-. 0035
-. 0002
-. 0030

NOCHECK

2274

-1 ,.low



WHC-SD-WM-DP-170, REV. 1

fnaiysis Report

Method: ICPIA

Run Time: 05/09/96
Comment:
Mode: CONC Corr.

Thu 05-15-96 01:29:4b PM

Samole Name: DICCU1 96010511
13:28:27

(5X112 Core
Factor: 1

Elem
Units
Avge
90ev
%RSD

#1
#2
#3

Errors
Val ue
Range

Elem
Uni ts

P~v srev
%RSD

#1
#2
#3

Errors
Value
Range

El em
Units
Avge
BDev
XRSD

#1
#2
#3

Errors
Value
Range

El am
Units
A cc

SDevSD 

#1
#2
#3

Ag
ppm
.5861
.0006
.1005

.5668

.5858

.5859

LC Pass
.6000
10.00

Ca
ppm

.03

.1115

30.13
30.08
30.06

OC Pass
300
10.00

Eu
ppm
.,0016
.0001
7.560

.0014

.0016

.0016

Mo
ppm i

.5902

.0006

.1089

.5901

.5896

.5909

Al
ppm
5.960

.005
.0772

5.965
5.961
5.956

OC Pass
6..000
10.00

Cd

.5937

.0015
2454

.5926

.5953

.5932

OC Pass
.6000

Fe

25.03
.05

.1285

25.06
25.02
25.00

CC Pass
25.00
10.00

Na
ppm
5.032

.055
1.070

5.129
5.095
5.022

Errors DC Pass DC Fass
Volue .600 5. (9(

As
ppm
2.068
.010

.5030

2.075
2.073
2.056

CC Pass
2.000
10.00

Ce
ppm

-0048

14.48

B
ppm
1.055

-001
.0866

1.054
1.055
1 .055

OC Pass
1.000
10.00

Co
ppM
.5999
-0916

-2696

-. 0294 ..6001
-. 0786 .592
-. 0315 .6014

NOCHECK QC Pass

1:. (W)

K
ppm
37.62

.09
.2464

37.53
37.62
37.72

QC Pass
40. 00
10.0(-)

Nd
ppm
-. 0117

.0012
10.36

--. 0102
-. 0125
-. 0111

La
ppm
.0002
.0013
665.2

-. 0005
.0017
-. 0006

Ba
p pm

.5325
-0010
.1658

.5835

.5824

.5815

OC Fas
.6000
10.00

Cr
ppm

.(-,437.

. n37

Doerator: Los

118/119)M.Urie

Be B,
ppm ppim

.1979 .0254

.0007 -0094

.1478 37.05

s

.5809

.5883
.5837

CC Pass
.6000
10. 00

Li
ppm
-. 0018

.0010
56.77

-. 0021
-. 0026
-. 0007

.1982

.1978

.1977

OC Pass
.2000
10. 00

Cu,
ppm
.5541
. 0014
.262.

.5527

.5556

.5541

QC Pass

10.00

Mq
p pm
15.24

.02
.1207

15.25
15.22
15.25

NOCHECK NOCHECK CC Pass
15.00
10.00

Ni

ppm
.6019
.0009
.1519

.6010

.6017

. 6028

NOCHECK OC Pass
.6000

ppIM
.0518
.0103
19.79

.0518
.0416
.'621

Pb
p pm
1.9W7

.513
.6520

1.952
1.933
1.957

NOCHECK DC Pass
2.,000

.0297
- 020
.0146

N(CHEC

Dv
ppm
-. 0024

0003
12.46

-. 0027
-. 0022
-. 0027

NOCHECK

Mn
ppm
.412G
.0002
.0914

.4132

.4125

.4127

CC Pass
.4000
10.00

Pd
ppin
-. 0447

.0126
28.23

-. 0592
-. I3
-. 0366

NOCHEDC

227a

1mve 1



WHC-SD-WM-DP-170, REV. 1

Analvsis Report OC Standard Thu C-09-96 01:29:46 PM

10 .

Ru
ppm n

.0062

.0024
38.94

.0035
.0082
.0069

b t
ppm
2.010

.025
1.226

Range

Elem
Units
Avoe
SDev
%RSD

#1
#2
#3

Errors
Value
Range

Elem
Uni ts
Avge
SDev
%RSD

#1
#2
#7

Errors
Val Ls

Range

El em
tni ts
Avge
SDev
ZRSD

#1
#2
#3

Errors
Val ue
Range

10.00

Rn
ppm
-. 0208

.0033
15.94

-. 0242
-. 0208
-. 0175

NOCHECK

Te
ppm
.0232
.0055
23.69

.0280
.0172
.0243

NOCHECK

ppm
.0006
..0002
32.36

.0005

.0005

.0008

NOCHECK

NOCHECK OC Pass
2.000
10.00

Th
ppm
.0281
.0091
2.47

.0233

.0251

.0209

Ti
ppm
1.963

.004
.1942

1.967
1 .960
1..93

NOCHECK OC Pass
2.000
10. 1)

Zn
ppm
.612:.
.0006
.1056

.6117

.6123

.6129

OC Pass
.600()
10. 00

Se
ppm
1.068

.018
1..692

1.069
1 .096
1.050

CC Pass
1.000
10.00

Ti
ppm
1.990

.003
.1701

1 .994
1.988
1.989

OC Pass
2.0 C
lo.()()

Si
ppm -
.495
.0030
.6103

.4998

.4955

.4940

OC Fass
.4600
10.00

U
ppm
-. 1604

.0584
36.41

-. 2245
-. 1101
-. 1416

10.00

SF,
ppm
.1749
.0041
2.336

.1777

.1702

.A7M7

ppm
.0006
.0000
.0244

. 0006
.0006
.0006

NOCHECK NOCHECK

V
ppm
..586
.0015
.2619

.5869

.5875

.5846

NOCHECK CC Pass
.6000
10.0(-

W
ppm
.034B
.0104
W0..07

.0202

.0464

.0317

NOCHECK

Zr

ppm
-. 0043

.0007
17.29

-. 0050
-. 0045
-. 0035

NOCHECK

.227G6 '

2
2
1

.013

.034

.985

N

-a



WHC-SD-WM-DP-170, REV. 1

1ns.1 SsG R e p ort

Method: ICP11
Run Time: c5/09/96
Commen t "

Mode: CONC

Elem A
Units p
Avae.
SEev -

ZRSD

#1
#2.
*3

Errors
Valu ie
Ran 0

C St. s nd Ar d Th, (.5-.9-96 (>1 i4:3 Fri

Sample Name: 'C 0 ;3~ MOV 9S040
1.: =2:49

Co Cr O or:tR

(EX112 Core I118/119)H.Urie

Corr. Factor: 1

pm
5017-
0019
37 7-2

4996
50 1 o
5077,

OC Pass
. 5000
10.00

Elem Ca
Units

%-Iv
-tS V'

41
*2

ppI
1 .05

.002
.4i111

1 .03
1 .085
1.037

ppm

.4C33

5. 035
5.049
5.075

QC Pass
5.000
10. 00

Cd
p pm
.1981
.0009
.4676

.1971

.1939

.1981

ppm
2174

0 11
.5017

2.12
2.1733
2. 145

OC Pass
2. 000
10.00

Ce
ppm
- .0.22

.005(9
15.56

-. 0274
-. 07.16
-- 0574

B
ppm
-. 0007

-0018
262,.0

. 0002
-- 0028
.0005

Ba
ppm

.4892

. 1000

.1005

. 1009

NOCHECK OC Pass
.1 00
10.00

Co
ppm

20.67

-. 0029
-. 0029

-00-0

Cr
ppm

.2048

0045
1 .454

.3012
.. 095

- .,35

ErrorE
Value

El em
Uni ts
Avge
STev
%RSD

#1
#2

Errors
Vol Us
Ran-ae

FC Pass
1 . 00':'
10. 00

Eu
ppm
.0957

2.185

(.W57
0059
.057

NOCHECK

ElCm Mo
Un fits

58ev

#1
it?
47.

Errcors
'v'lu 1

ppm

12.49

. 0058

S(j(-47

NOCHEFC

DC Pass
. 20001'1)
10.00

Fe
ppm

0017
.2468

.5741
5322
57A48

CC Pass

10 .00

Na
ppm

.069

.042
.316

9.0-7

5.112

CC PaV ..
., 0

NOCHECK NOCHECK OC Pass
-. 000

1 -0

ppm
48.51

.18
.3711

43.71
48.56
48.66

DC Pass
50 .00
1 0 .00

Nd
ppm
-. ,0747

16.11

-. 7023

-. (.57.7

La
ppm
-. 006 7.

(-)(9(4
6.985

Li
ppm
-. 007.6

.0010
27.27

-. 0059 -. 0026
-. 0061 -. 6
-. (9(61 - .0046

NOCHECK NOCHECK

mPo
pp iT
--. 1036

0059
5.47.6

-. 1040
-. 1064
-. 1152

Mn
P pm
.1,6:)
0006

.5490

1059
.1054
.10,6

NOCHECK NOCHECK NOCHECK QC Pass
.1 (:t1

10-. 9)

N i
ppm

.5-30
.( 15
.140

ppm

011
-2.821

4.041
4-.0

Pb
p pm
2-990

012

2.992
2.973

Fd
p pm

7 .11

045 1

NOCHECK CC Pass CC Pass DC Pass NOC iECK
-5000 4-0 . -99(9

2277

Qae? 1

S L
P p
1 .54t

.8544

1.557
1 .550

CC Pass
*-500

10 (9(

Dv
ppm

1 . (Y9 1

.00-7
18070

-. 03

-. (9(48

pP iT

.4299

. 1007

.1012

. 1016

QC Pass
- 1 00
10.00

Cu

ppm

3.392

-. 0064
-. (06c)
-. 0071



WHC-SD-WM-DP-170, REV. 1

nA-ysis Reoort

Range

ElEm Rh
Units ppm
Avae -. 0329
SDev .0042

%RSD 12.80

41 -. 0334
#2 -. 0285

3 -. 0368

rC Standard

10. 00

Ru
ppm
-. 0119

.0015
12. GZ

-. 0127
-. 0101
-. 0128

So
ppm
2.076

.016
.7817

2.060
2.076
2.093

I-u 05-09-96 01:74:08 PM

1K(). ()

Se
p pm
2..663

.044
1.651

2.650
2.627
2.712

1 o. o(9

SI

ppm
. 069
.018

.5837

3.057
3.061
3.090

ppm'1
-. 0772

-.0126
-13.76

-. 0268
-. 0136
-. 0512

NOCHECK OC Pass OC Pass QC Pass
2.000 2.500 3.000
10.00 10.00 10.0

NOCHECK NOCHEC

El em Te
Units
Avg
SDev
%RSD

#1
#2
#3

ppm
-. 0064

.0080
124.4

.0021
-. 0077
-. 0137

Errors NOCHECK
Value
Range

Th
ppm
-. 0115

.0061
51.59

-. 0079
-. 0080
-. 0186

Ti
ppm
-.. 0011

.0008
65.27

-. 0003
-. 0014
-. 0017

TI
pp i

-. 0106
.0180

169..9

U
ppm
19.88

.06
.2781

-. 0267 19.87
.0089 19.B7
-. 0140 19.94

V
ppm
.5055
.0014
.2798

.5044

..5049

.5071

NOCHECK NOCHECK NOCHECK OC Pass OC Pass
20.00 .5000
1-00 10.00

W
ppm
.0192
.019
58.17

.0776

.0044

.0155

NOCHECK

In-
ppm
.0020
.0005
26.58

.0020

.0026

.0015

Zr
ppm
.5052
.0040
.8002

.5007

.5063

.5085

NOCHECK OC Pass
.5000
10.00

-422781

Errors
Value
Range

NOCHECK

S;

.00A)

.0502

. 001 3

.OK'13

. 0917.

"" il

El em
Uni ts
Avge
SDev
%RS S

#1
R42
473

Errors
Value
Range

Y
ppm
-. 0019

.0002
10.39

-. 0016
-. 0021
-. 0018

NOCHECK



WHC-SD-WM-DP-170, REV. 1

~Ani-< Sis R eport

Method: ICF'lA
RLn Time: 05/09/96
Comment:
Mode: CC3NC Corr.

El em
Un i t
Avce
SDev

*2
147

Errors
Val Li
Rana e

Elem
UJni ts

EDev

#1

#3

Errors
Val ue
Ranne

Elem
Units
Avge
SDe v
'/RSD

#1
#2
#:.

Errors
Val Li

Range

El em
Units

SDev
SiR:ED

#1
442
#v:.

Errors
YValu'e

ppm
-. o7.5(-

.0015
4.711

.0342'
-. 341
-. 767

NOCHEC t

Ca
ppm

1.6
.6717.

244.6
247.7
246.6

OC Pass
250.0
10. 0

Eu
ppm

.6711

.u08:7

.0814

. 0312

NOCHECK

Mo
ppm
. :969
. 0016
1.611

.0951
.0976
.0980

NOCOHEC 4

CC Stendarci T.u (l5-<j)-7a (1:3 2-PM

£an1e Nae:R N C _C! T'7 ±040I1 i L r

-7:7:0,
( X112 Core 118/

Factor: 1

Al
ppm
249.86

2.1
97.94

246.6
250.8
249.1

QC Pass
150. 0

Cd

ppm
.0-29

.024

.814

.0665t

.06198
0674

AI
popm

.3766
0188

5.577

. 7269

.73229

.- 80

B

ppm

.i387

.0372

.0391

e a
ppm

'-)041
1.004

-0051
.0080
0090

119)M.,urio

ppm ppfli

.oo 1 1 .
5.124 .6934

--.0010
-.- (( 9

191.-7
194.7
193,5

NOCHECK NOCHECK NOCHECK NOCHECK OC Pass
200.0
1 -0

CP p

.1661
..0047
7.105

.0714

.0624

.0646

Co
ppm

S0041

. 0049

Cr
ppm

.2351
2296

.2 s8

C L
ppm
-. 14.47

.-d124

-.1428
-. 1477
-. 1438

DV
ppm... 00

9.857

. 0074

. 0065

NOCHECK NOCHECK NOICHECKI NOCHEC: NOCHECK NOCHECK

Fe
ppm
191.0

1.7
.67935

189.6
192.2
191.2

OC Pass
-4.44 .

I). C)C)

NE
ppm
.7616

1.125

7596
7541
.776"9

P pppm
97.77

.79
.6094

96.59
92.16
97.75

OC Pass
I (-)() -

1C-

ppm

6. i

.)792

La
ppm
47.80

..029

47.53
48.12
47.92

.C Pass
5x). 00
1 C).

Ni

ppm
18.8.0

1.1

186.7
188.9
1 el.3 7

L i
ppm

0293
0298

*.u279

Mg
ppm
-1.00

022
2.170

-. 9956
-1.079
-1. 024

Mn
ppmiT
.0 182
0004

2.061

0 186
017
..0183

NCCHECK N(:CHECK NOCHECK

P

ppm
195.1

1,.2
.6043

193.8
196 . C
195.4

LIOCHECK NOCHECK CC Pass DC Pass
). 204 .

Fb
ppm
.D714
.0037 7
4260

8679
.3751
.8711

ppm
9ff

9 4A
C,) 47

t:OCHECK NOiCHECU.

2273

t
4

tc tY~ 5

'~

Mep j j



WHC-SD-WM-DP-170, REV. 1

Thu 05-09-96 01:1:02L PM

10.0o

Si Ern

ppm ppm
-. 2417 2.957

,0119 .028
4.914 .9400

.2285
-. 2517
-. 2448

2.943
2.939
2..989

Errors NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK NOCHEVY
Value
Range

Elem Te
pp'M

.6345

.,0071
1.113

.6265

.6397

.6075

NOCHECK

PM,
ppm
.0146
.0002
1.197

.0146

.0148

.0144

NOCHECK

Th
pp T,
-. 2739

.0168
6.117

-. 2601
-. 2687
-. 2926

Ti
ppm
-. 0040

.0001
t.707

-. 0540
-. 0042
-. 0039

TI
ppm
.067
.0227
7.472

.2910
.3142
.0247

U

ppm
200.3

1.7
.8710

198.5
201.9
200.6

NOCHECK NOCHECK NOCHECK OC Pass
200. 0
10.00

Zn
ppm
.0662
.0059
8.960

.0642
.0729
.0615

V

ppm
.0352

.0 C7)1.99 9

.0760

.0752

..0146

w
ppma
.5247

.51M'

.51OF

NOCHECK NOCHECK

Zr
ppm
. 0560
.0012
2.118

.0554

.0552

.057-

NOCHECK NOCHECK

AnalEis RmEort

Range

El Ern
Uni1t s

SDev
"R SD

#1
#2

437

Rh
ppm
.1417
. 0080
5.606

.1518

.1357

..1435

Ru
ppm
. 1009
.0026
2.611

.,1038

.0986

.1003

ppm
3597

.0052
1.336

.3865

.3850
.3947

ppm
1.5300

.019
1.262

1 .520
1.552
1.517

ppm

.118

.671D

.01 37

'AJr i t a
Avae

Z/RSD

#1
#2
#3

Errors
Val us
Range

El Iem
Units
Avge
SDev
%/RSD

#1
#2
#3

Errors
Value
Range

page 2

C3 AL
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,Un-*l 1 si' /3w -

Metnct: I1CP I
Run T ime: 05/ 9

Comment: 119. B
Made: CONC I-

Unaits
Avge

#1
#2
#.

El em
Units
Avae
SDev
ZRSD

#1

#5,

El em
Un its
Avge
S Dev

# i

Elem
Uni 
Avge
SDav
%RSD

#1
#2

El em
Units

SDev
ZR SD

#1
#2
#5.

El em
Un Its
Avge

D v a

p piT
-. c045

6.58-

-. 0048
-. 0044
-. (9(-ta

Ca
ppm

0875
.0074
9.479

(1'949
.0-37.

Eu
ppm
-. 1)011

.90001
1.260

-. ) 11
- .0011
-. Ci011

Mo
ppm

-.,0006
.9015

228.6

. 0005

-. 0025.

Rh
ppm '

-. 0295
C.C9 2 1

.247

-. 02E5

-. (3 j

ppm
- .195.

.0)949

U 2

r.

tC.m47T 11m:IP.0 % 3810
1 .:47: 11

['Dup lI c t
F atrr I

41

pp if'.0911

0905
.0786
.0741

Cd
PPM,
.0014
.-0 CJ1 1
224.5

('- 46

- 017

F
ppm i

.065-

. 00 9
8.9-55

-:171 2

.u657.

.0595

N a

ppm i
- 022

.0202

.3 .75

-. 0578
- .0299

-. 0690

Ru
ppm

-. 0036

".950

-. 0GB9
-. ,0(139

Th
p Piil

0095
.0 i-i

A,
p P IT

-0047

.0125
269.6

-. 0189
-. 0019

.0OA5

Ce

-. 03.74
.0054

14.44

--. i359

-. 0476

P PT

-1.47
.095

6.715

-1.5.60

-1 406
-1.5 45

Nd
ppm

0044
15.11

-. 024

Sb

-. ,00.0

.0047

-. 003

Ti
-. 23

.. ), 2

(eXA 12 Care 11)3/119)M.'Urae

B

ppm
- . 0 0 5

-022
63.51

-. 0019
-. 1)026

--. 0060

Co
ppm

--. 23 m:4

15.63

-.. 19925

-,,0 6

La
pP 'Ti

-01 02
.9095

4.e48

01 07
.91>3
C) 1>?

Ni

ppm
.1270
.0(192
7.475.

.1702

.1262

.1127

Se
ppm.(151

41.,4

. 0191
.0079
.0184

Ti
ppm
-. l163

.19(97

C i

p p fn-. 0009

* 00(1

8172

--000)G

-. 00177

Cr

2110..

.0694

-- >11 C

-. 0976

Li

-TI17

2.68

-. 001

-. 0106

-. 0051
F,
ppm

1867
- p151
17.44

.9694

.Q1976

Si
ppm i

-01 05

pm

0492

Pr
-- COC I1

48.97

-. Ga1l
-. 001)1
-. 00(1

Cuppm

-. 0054
20.45.

-. 0054

-. 1 64

Mg
ppm

-0197
005 A

27.78

-0234

Pb

-. 07.18
0034

69

7,7. 9

.0776
-. 0-28

Sn
ppm
-. 1041

.')( 6

6 ..555

-. 0976

-. 1117

Pppm

-. 11l5

-V 09

- MG,

.0694.1534

Dy
ppm

6.262

- -

Mnppm

-. 0005

17.42

-. (3(94-. 9(3(4

-. 0006

Pdppm
-. 0605p Min

1.776

-0609
-. 0596
-. 0611

rm
-. 0002

0001
7_4 . 6 0

-. (002

-. 00

ppm

-. 0-18

2281

('I

The -,,4 01: 44-71) I'l

Operator: DRS



WHC-SD-WM-DP-170, REV. 1

,nal ys Report

%RSD 25.41

41
42

#1
Units
Avge

SDv

# I

-,0234
.. ,0207
-. 0139

Y

ppm
-- 0017

0002
11.76

-- 0018
-. 0015
- .001

--009Z
.0031
.0162

Zn
PPm

27.4

-- 0097

--0010
-0013

Th, 05-0q-96 01:44::I PN

E3. lac"

-- 0020

-. 0024

Zr

ppm
-. 049

-00(92

4.482

.0047

-- 0049
--. 0051

40. 97

--. 0092
-. 0180

-- 41
-- 4882

25-. 09

-. 02

0

2282

172.
J.05

.00 E
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E4 - TOC/TIC/TC ANALYSIS
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WHC-SD-WM-DP-170, REV. 1

DATA PACKAGE ROUTING
The attached records have completed technical review and
are being routed for further processing.

Identification of Records -

ACL Numbers:

Tests:

ASR Number:

Project Number:

?%-o -o0-7, 9-c23

70 C/I

2-9 .0I

22'"A. - or ED Work Order:

Sent By -

L 1

Name Date

Return after DQ Review (if required)
Return after PM Review

Data Quality Review Co plete (if required)(-t$V

ignature Date

PM - Check the Following if Data Package is to be Returned -

_ PM Review complete; return to sender

For LSO Use Only
10 -1N D- 31MWL C-

XDQ Review required
ACL Waste

Completed QC Screen U
Initial

Client Due Date 5 - 3 -1_

2285
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WHC-SD-WM-DP-170, REV. 1

0WBatelIe 
Project Number

Pacific Northwest Laboratories

System File/LB

Date May 30, 1996

To Project Manager

From DL Baldwin

Subject TOC/TIC/TC Analysis (Hot Persulfate Method) of
BX112 Cores 118/119

The analysis of these samples was done by the hot persulfate wet
oxidation method, PNL-ALO-381, rev. 1. The work was performed according
to ASR 2785.01 and T196-PM-10. The work was performed at Impact
Level I. The hot persulfate method uses hot acid decomposition for TIC
and acidic persulfate oxidation at 92-95"C for TOC, all on the same
sample. TC is the sum of the two.

The table below shows the results, rounded to 2 or 3 significant
figures. The full results are located on the attached spreadsheet, with
the supporting raw data located on data sheets and review report
spreadsheets and on file in the LSO Records Office. The TIC standard is
calcium carbonate and the TOC standard is glucose. The standard
materials were used in solid form for system standards as well as matrix
spikes. Percent recovery is determined for TIC and TOC using the
respective standards, CaC03, or glucose, and all sample results are
corrected for percent recovery of standards and are blank-corrected.
The estimated precision is ±10% and the estimated accuracy is ±15%. All
results are reported in ugC/g, based on the weight of sample.

OC Narrative: QC for this work involved system blanks, system
standards, duplicates, and one matrix spike for the batch. The QC
system standards for TIC and TOC ranged from 84.9% to 114.8% recovery.
The low 84.9% result was the first TOC standard run and is on the very
low edge of acceptibility. This was an unusually large spread in the
TOC recoveries, though the method is still considered in control. The
matrix spike, run on 96-02614, came in within required limits, measured
at 102% recovery for TIC, and 104% recovery for TOC.

The RPD precision values, ranging from 2% to 68%, indicates some
possible homogeneity problems. For TIC, the RPD is high on 96-02613 at
52%, while for TOC, the RPD is high on both 96-02608 and 96-02613, at
31% and 68%, respectively. But, the unusual large spread of TOC
standard recoveries, amounting to a 30% spread, may explain the 31% RPD
for 96-02608. Therefore, the homogeneity on 96-02613 only is suspect.

E54-t 9CC-CO1 0/

2286G
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May 30, 1996
Page 2

The mdl is calculated based on pooled historical data, and is 60 ug/g
for TIC and 110 ug/g for TOC, based on a nominal weight of 0.1500 g.

Table of Results

ALO No. Sample ID

96-02607 BX112, C118 seg 2
96-02607 dup

96-02608 6X112, C118 seg 2
96-02608 dup

96-02613 BX112, C119 seg 2
96-02613 dup

96-02614 BX112, C119 seg 2
96-02614 dup
96-02614 matrix spike

TIC RPO
wt (q) (uqC/a) (%W

0.1502
0.1316

0.1204
0.1544

0.1247
0.1369

0.1315
0.1373
0.1203

2670
2210

1650
1930

1840
1080

19

16

52

2760
2650 4
102% recov

TOC RPD TC RPD
(uoC/q) (%) (UqC/Q) (')

1070
880

830
1130

1060
520

3740
19 3090

2480
31 3070

2900
68 1600

1080
1100 2
104% recov

3840
3750

19

21

58

2

Concur by:
File TOC-PER.61
System File No. TC051696

- - Date: _________9

2287



ToCfCffC Cak.ualions "RFvio," RepOMI - Fot Perssail Metihod PNL-ALO-301
Samples: DXI 12 Cooes 1l 19 Samples Analyzed 5/1670

Instrumren WC01713 In SAL 104 CoIl/Fume Dood OalMAfTE: 300-99-0-016 Procadur.. PNL-ALO-381
TIC SID CaCO3 (l N261) TOC STI: Ghucose (loJIKodil1F) Aris Fin: 201PER24.X.S
Poed Nn.: 22762 AS- 2705.01 W K,41990 . I

.... ...... .......................... Staard Caai............ d C........... .."""...""..........
D015k Averages: TIC Ok: 10 Average: 140 TOC Bt: 99 Averse: 973

9 S:. 7.0 99 S: 29
23 Pootd S0: 3.0 4 Poled SD 53

MDL: 9.0 MDC 160

rmeasred Slindlrd TIC
TIC I.t Oil Bu) ala) % fleece

34I 140 00290 97.9
227 140 00201 94 7
1771 140 0.0)6 0 7

.: 931

moosurod Silndord TOC
TOC ul Mk s i) % "ecov
1557 97.3 0.0043 64.9
2290 97.3 0.0S 91.7
2295 97.3 0.0040 1145

mig: 97.0

......... .... .......... SMP .... . ......... . ... """"""""""""""""""""""""""""."'.......'" . .".""."

ACLN'nh CGrili
i0,22607 IXI12CI1seg 2, shuoe 11)0.2A.D]

9-2607 dup
910.260 DXI12.CI8sg2.sid0, [110.2A.D]
90-020 dup*

90-2613 DXI12,C119sog2,sldge [119.2A.D]
W.2613 dp

9002614 BX112.CII9se2.sludge [1192A.D]
%-02614 dtup

90-02614 oloIx spike

disptay sample
TICAuni pLoniT) it,)

37 140 0.1502
285 140 01316
199 140 0.1204
292 14.0 .0.1544
220 14.0 0.1247
152 14.0 0.1369
352 140 0.1315
353 14.0 01373
2346 14.0 0.1103

|2212

l050

1934
1143
1003

27W0
2652
se. blW

TIC
RPD(%

10

16

52

4

display sample
TOCimi bIMy) wt )
253 973 0.1502
210 97.3 0.1316
194 97.3 0.1204
267 97.3 0.1544
225 97.3 0.1247
160 97.3 0.1359
235 97.3 0.1315
244 97.3 0.4373
3197 97.3 0.1203

93
,2a
1133

1055
517
1079
1101
sea below

..... ..... .. . . ......... . ... MItr Spike Resull. "............"..".."......"""--..".""".."..--.---............. .. .

ALNunber ChM0 I
90-02614 sU.,&spi TIC
9 .02614 maltri spike TOC

MS MS S. MSS. spie I
LWA) ik(m udg siL ] 0,) xr

234G 14.0 2760 01203 0.0178 101.0
3197 91.3 1079 0.1203 0.0074 1103.

Equions """".. """"."""."".""....... """"""."..."-""""."."""".......... ""..

Carbon Frocison n TIC (CaCO3 Stiadard = 0.199
% TIC CaCO3) fecove = (S-Oy(Sample wMeS6.1199)r'100 CartonFr-i n .- TOC C(Gkose)Siandard =0.400
% TOC (Gose) Rocovry = I(S-BY(Sample M-e 660 400)j'100
TIC(gClosample) = (TIC-OIkY(Sampe wMAvg TIC Rocov/I)
TOC(ugCg sample)= (TOC-)blY(Samplo smAv9TOC ReovlI0O)
TIC MS ecoy (spa In g) = [(MS(tg)-Oyte0/lA, TIC RPc vbbW)-S(ug/gySWmple wt]100qspk M.4'Ie0I0.199]
TOC MS R(car (spike 11g) = ((MS(ugt-)l e-0d(Avg TOC flecovl)00) -Suo/g)tSsmpl wtJ1004sk MWlaeO' 400]

Du go ho precisIM earerd n le spsadmshnol. sate c2la imons may appear I ba shohlly ot due So oundng rrors.

Thse Pooled SO us tho averaged SI) for a secant bigot I2 samlple biasces. MDL. i based up'On lt, Pooled SO. 9M0L * 3sx pooled SO.

SID I
ST2
SIDI

Is..
t'3
XL

TOC

19

31
S

2

PC

3735
3094
2470

2090

3,40
3753

TC

RP %)

19

21

58

I

04

m

Pparerfidate: i(4W



WHC-SD-WM-DP-170, REV. 1

DATA PACKAGE ROUTING
The attached records have completed technical review and
are being routed for further processing.

Identification of Records -

ACL Numbers: 76-C407- -' /9

Tests: Cr in , -A

ASR Number:

Project Number:

Sent By -

Name

2 'r. o;

-Z-., 2- or ED Work Order: A-/ 9 F

Date MSIN

Return after DQ Review (if required)
Return after PM Review

Data Quality Review Complete (if required) -

P SC gnek t ure iD at i

PM - Check the Following if Data Package is to be Retu rned -

PM Review complete; return to sender

For LSO Use Only

DQ Review required
ACL Waste

Completed QC Screen £L .. '&A
- Initial Date

Clent Due Date 5 -3,-

2283

, "fr , u/14 s -e r
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E5 - GEA
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THIS PAGE WAS INTENTIONALLY LEFT BLANK

2291



Table 3.6: Gamma Energy Analysis, Core 118/119, Seg 2A/2B, Tank BX-1 12

Cs-137 +/-% Eu-154
uCi/g Error uCi/g

Eu-155 Am-241
uCt/q uCi/q

PROCESS BLANK

118.2A.F

118.2A.F DUP

RPD

96-2606-BLK PROCESS BLANK

118.2B.F

118.2B.F DUP

RPD

PROCESS BLANK

119.2A.F
119.2A.F DUP

RPD

PROCESS BLANK

119.2B.F

119.2B.F DUP

RPD

<9.8E-3

<1.5E-2
<1.4E-2

<1.2E-2

<1.5E-2

<6.5E-3 1.51E-01 5% <1.4E-2 <2.6E-2 <2.4E-2

<3.3E-2 5.70E+01 2% <2.4E-2 <1.2E-1 <1.4E-1

<3.5E-2 5.72E+01 2% <2.6E-2 <1.3E-1 <1.5E-1

0.4%

<6.5E-3 7.80E-02 8% <1.8E-2 <2.5E-2 <2.5E-2

<3.6E-2 6.24E+01 2% <2.3E-2 <1.3E-1 <1.5E-1

<1.4E-2 <3.4E-2 6.29E+01 2% <1.8E-2 <1.2E-1 <1.5E-1

0.8%

<1.4E-2 <6.6E-3 1.63E-01 5% <1.7E-2 <2.8E-2 <2.6E-2

<1.6E-2 <3.3E-2 4.68E+01 2% <2.7E-2 <1.2E-1 <1.4E-1

<1.7E-2

<1.2E-2

<1.1 E-2

<1.1 E-2

<3.3E-2 4.77E+01 2% <3.OE-2 <1.2E-1 <1.5E-1

1.9%

<7.6E-3 1.39E-01 5% <2.3E-2 <2.7E-2 <2.8E-2

<3.2E-2 4.32E+01 2% <2.3E-2 <9.7E-2 <1.1E-1

<2.9E-2 4.42E+01 2% <1.6E-2 <9.2E-2 <1.E-1

2.3%

ALO # CORE IM
Co-60
uCi/g

96-2605-BLK

96-2607

96-2607-CUP

Cs-134
uci/g

IN

96-2608

96-2608-DUP

96-2611 -BLK

96-2613
96-2613-DUP

96-2612-BLK

96-2614

96-2851DUP

0

-4
0:

M
'C



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB 3-MAY-1996 08:57:52.69
ANALYTICAL CHEMISTRY LABORATORY GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-02605 Blk BX112 CorellS seg2 Urie K41991

Config. File: DKA200: [USER.SCUSR.ARCHIVE]SMP_GO464.CNF;1
Analys. File: NDSCASF:COMMON.ASF

Effic. File : DKA200:[USER.SCUSR.EFF]EFFG3GSV2MLW_N
Library File: ndsc lib:common.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE)EKGG.CNF;21 19-APR-1996 17:07:09

Acquisition time : 3-MAY-1996 06:57:42.
Sample (EOI) time: 3-MAY-1996 06:57:41.
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:00.97 0.0%

Sample quantity:
Sample geometry:

2.00000E+00 ml
P3-GSV-2ML-W v

Peak Search Sens.: 5.00000
Eng. Tol. (FW1M) : 0.75
Errors propagated: Yes
Abundance limit : 70.00

Half life ratio:
Systematic Erro:
WTM error limit:

Analyses by : PEAK V16.6
WTMEAN Vl.8

PEAKEFF V2.2 ENBACK Vl.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/mi uCi/ml %Error
CS-137 661.86 85.20- 5.575E-01 2.553E-04 2.5532-04 4.87

Final Mean for 1 Valid Peaks E2553E- 4+1- 1244E-05( 4.87%)

Flag: "*" = Keyline

Xert
,

jo -? t

2293

8.00
1.30
3.00

NID V3.2

Status
OK

- i5 Ic-l/-x,



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-02605 Blk U Acquisition date :

Page : 2
3-MAY-1996 06:57:42

It Energy Area FWM4 Channel Left Pw %Err Fit Nuclides Activity
uCi/ml

79.1
30.7

4.6
39.8

CS-137 2.553E-04

Minimum Detectable Activity Report

MDA
(uCi/ml)

1.8575E-04
1.3190E-04
8.6251E-06
1.6172E-05
1.6614E-05- 4cS&
1.464SE-05
1.0544E-05
1.1306E-05
1.7696E-05
1.9060E-05
1. 1841E-05
1.0870E-04
1.0030E-05
2.5594E-04
3.6227E-05
1.10 4 7 E-05--C.SE
1.3555E-05
2. 1772E-05
9.0634E-05
4.5115E-05
2.3251E-05-
4. 3357E-05 - -
1.9580E-04
7.2944E-05
3.0038E-05
2. 168SE-05
2.1482E-03
4.0698E-05e -

0
0
0
0

84.79*
93.43

661.53
829.98

37 1.40
166 3.08
646 1.73

24 3.32

219.94
243.01

1760.14
2210.17

216
236

1749
2200

8
16
22
17

Nuclide

K-40
CR-51
MN-54
FE-59
CO-60
SR-85
NB-94
NB-95
TC-95M
ZR-95
RU-103
RURH-106
AG-108M
CD-109
SB-125
CS-134
CE-139
CE-141
CE-144
EU- 152
EU-154
EU-155
HG-203
BI-214
TH-228
U-235
U-238
AM-241

Bckgnd
Sum

51.
208.

21.
15.
39.

119.
29.
41.

326.
36.
70.
51.
30.

286.
91.
55.

362.
387.
379.
159.

10.
331.
331.

22.
328.
415.

42.
193.

Energy
(keV)

1460.83
320.08
834.84

1099.25
1332.50

514.00
871.09
765.81
204.11
756.73
497.05
621.92
722.90

88.03
427.88
604.72
165.85
145.44
133.54
344.28

1274.44
105.31
72.87

1120.27
238.58
185.71

1001.00
59.54

2291
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WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB 7-MAY-1996 16:30:09.89
ANALYTICAL CHEMISTRY LABORATORY GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-02607 BX112 CorellS seg2 Urie K41991

Config. File: DKA200: [USER.SCUSR.ARCHIVE]SMP_H0238.CNF;l
Analys. File: NDSCASF:COLMMON.ASF

Effic. File : DKA200: [USER.SCUSR.EFF]EFFH3GSV2MLWT
Library File: nd sc lib:common.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE]BKGH.CNF;20 8-APR-1996 16:57:56.

Acquisition time :
Sample (EOI) time:
Elapsed live time:
Elapsed real time:

3-MAY-1996 09:41:43.
3-MAY-1996 09:41:43.
0 02:00:00.00
0 02:04:18.66 3.5%

Sample quantity: 3.37600E-03 g
Sample geometry: P3-GSV-2ML-W

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 70.00

Half life ratio:
Systematic Erro:
WTM error limit:

Analyses by : PEAK V16.6
WTMKAN V1.8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uCi/g %Error Status
CS-137 661.66 85.20* 4.993E-01 5.699E+01 5.699E+01 1.53 OK

Final Mean for 1 Valid Peaks 599E+0l+/- 8658E-0l ( 1.%

Flag: "*" = Keyline

I>9

8.00
1.30
3.00

NID V3.2



WHC-SD-WM-DP-170, REV. i
Post-NID Peak Search Report
Sample ID : 96-02607 BX112

Page : 2
Acquisition date : 3-MAY-1996 09:41:43

It Energy

0
0
0

74.87*
661. 67*

1332.51*

Area FWFM Channel Left

207
218060

10

1.22 197.19
1.78 1761.71
1.78 3551.33

195
1749
3542

Pw %Err

7 49.8
23 0.2
17111.5

Fit Nuclides Activity
uCi/g

CS-137 57.0

Minimum Detectable Activity Report

MDA
(uCi/g)

1.4051E-01
4. 2546E-01
8.2325E-03
1.4679E-02
1.4459E-02
5.0800E-02
7.3895E-03
8.2934E-03
5.8970E-02
1.0491E-02
5.8545E-02
3.2670E-01
8.3492E-03
7.5833E-01
2.0479E-01
3.27002-02
3.6239E-02
5.6387E-02
2.4254E-01
1. 6595E-01
2.3778E-02
1.2043E-01
5.3958E-01
5. 9512E-02
8.4282E-02
6. 2391E-02
1. 1149E+00
1.3986E-01

Nuclide

K-40
CR-51
MN-54
FE-59
CO-60
SR-85
NB-94
NB-95
TC-95M
ZR-95
RU-103
RURH-106
AG-108M
CD-109
SB-125
CS-134
CE-139
CE-141
CE-144
EU-152
EU-154
EU-155
HG-203
BI-214
TH-228
U-235
U-238
AM-241

Bckgnd
Sum

59.
5026.

44.
29.
64.

3275.
33.
51.

8132.
25.

3910.
1052.

47.
3964.
6644.
1092.
5496.
5246.
5292.
4992.

23.
4414.
3706.

33.
5923.
7543.

26.
3345.

Energy
(keV)

1460.83
320.08
834.84

1099.25
1332.50

514.00
871.09
765.81
204.11
756.73
497.05
621.92
722.90

88.03
427.88
604.72
165.85
145.44
133.54
344.28

1274.44
105.31
72.87

1120.27
238.58
185.71

1001.00
59.54

2296



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB 7-MAY-1996 16:31:01.60
ANALYTICAL CHEMISTRY LABORATORY GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-02607Dup BX112 Corel18 seg2 Urie K41991

Config. File: DKA200: [USER.SCUSR.ARCHIVE]SMP_H0239.CNF;l
Analys. File: NDSCASF:COMMON.ASF

Effic. File : DKA200: [USER.SCUSR.EFF]EFFH3GSV2MLWT
Library File: nd sc lib:comon.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE}BKG_H.CNF;20

Acquisition time : 3-MAY-1996 12:32:41.
Sample (EOI) time: 3-MAY-1996 12:32:40.
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:04:24.00 3.5%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 70.00

Analyses by : PEAK V16.6 PEAXEFF
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: Activation

Nuclide
CO-60

- 8-APR-1996 16:57:56.

Sample quantity: 3.14000E-03 g
Sample geometry: P3-GSV-2ML-W

Half life ratio:
Systematic Erro:
WTM error limit:

V2.2 ENBACK V1.5

8.00
1.30
3.00

NID V3.2

Uncorrected Decay Corr 1-Sigma
Energy %Abn %Eff uCi/g uCi/g %Error tus
1173.24 99.97 3.185E-01 1.311E-02 1.311E-02 .O
1332.50 99.99* 2.872E-01 1.915E-03 1.9 239.65 OK
2505.74 -- Miscellaneous-- ----- Lin ot Found ----- Absent

Final Mean for 2 Valid Peaks = .197E-03+/- 3.335E-03 ( 46.33%)

Ii a C~

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uCi/g %Error Status
CS-137 661.66 85.20* 4.993E-01 5.720E+01 5.720E+01 1.53 OK

Final Mean for 1 Valid Peaks 5.720E+01+/- 8.740E-01 ( 1.53%)

Flag: "*" = Keyline

2297



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-02607Dup BX

Page : 2
Acquisition date : 3-MAY-1996 12:32:41

It Energy

0
0
0
0

75.03*
661.72*

1174.36*
1332.77*

Area FWHM4 Channel Left

177
203562

35
5

0.84
1.77
4.27
2.00

197.61
1761.84
3129.33
3552.01

195
1749
3114
3542

Pw %Err

7 55.7
24 0.2
26 37.0
17239.6

Fit Nuclides Activity
uCi/g

CS-137
CO-60
CO-60

57.2
1.311E-02
1.91SE-03

Minimum Detectable Activity Report

Nuclide

K-40
CR-51
MN-54
FE-59
SR-85
NB-94
NB-95
TC-95M
ZR-95
RU-103
RURH-106
AG-108M
CD-109
SB-125
CS-134
CE-139
CE-141
CE-144
EU-152
EU-154
EU-155
HG-203
BI-214
TH-228
U-235
U-238
AM-241

MDA
(uci/g)

1.4875E-01
4.3662E-01
8.9129E-03
1.6745E-02
5.1946E-02
7.7042E-03
7.3108E-03
6.1447E-02
1.5604E-02
6. 1134E-02
3 .4584E-01
8.4989E-03
7. 916SE-01
2.1005E-01
3.4763E-02
3.7783E-02
5.8791E-02
2. 5037E-01
1.7243E-01
2.5375E-02
1.2210E-01
5.6035E-01
6.8143E-02
8.8237E-02
6.4768E-02
1.4348E+00
1.4438E-01

Bckgnd
Sum

58.
4578.

45.
32.

2963.
31.
34.

7639.
47.

3688.
1020.

42.
3737.
6046.
1068.
5168.
4934.
4878.
4663.

23.
3925.
3458.

37.
5616.
7032.

37.
3084.

Energy
(keV)

1460.83
320.08
834.84

1099.25
514.00
871.09
765.81
204.11
756.73
497.05
621.92
722.90
88.03

427.88
604.72
165.85
145.44
133.54
344.28

1274.44
105.31

72.87
1120.27
238.58
185.71

1001.00
59.54

2298
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WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB
ANALYTICAL CHEMISTRY LABORATORY

3-MAY-1996 11:46:10.11
GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-02606 Blk EX112 Core118 seg2 Urie K41991

Config. File: DKA200: [USER.SCUSR.ARCHIVE]SMP0465.CNF;1
Analys. File: NDSCASF:COMMON.ASF

Effic. File : DKA200: [USER.SCUSR.EFFEFFG3GSV2MLWN
Library File: ndsc_lib:common.nlb

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE}BKGG.CNF;21 - 19-APR-1996 17:07:09

Acquisition time : 3-MAY-1996 09:46:00.
Sample (EO) time: 3-MAY-1996 09:45:59.
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:00.95 0.0%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 70.00

Sample quantity: 2.00000E+00 ml
Sample geometry: P3-GSV-2ML-W

Half life ratio:
Systematic Erro:
WTM error limit:

8.00
1.30
3.00

Analyses by PEAK V16.6
WTMEAN Vi.8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Decay Corr ga

Nuclide Energy %Abn %Eff uCi/ml uC' %Error Stat
]-40 1460.83 10.67* 3.129E-01 l.085E-04 .085E-04 43.56 OK

Final Mean for 1 Valid Peaks - .085E-04+/- 4.726E-05 ( 43.56%)

us

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/ml uCi/ml %Error Status
CS-137 661.66 85.20* 5.575E-01 1.316E-04 1.316E-04 7.62 OK

Final Mean for 1 Valid Peaks - 1.003E-05

Flag: "*" = Keyline

2.299

NID V3.2



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-02606 Blk B Acquisition date :

Page : 2
3-MAY-1996 09:46:00

It Energy

0
0
0

661.64
1332.35*
1460.93*

Area rF4WM Channel Left

333 1.57 1760.44
9 3.27 3552.76

19 3.96 3896.52

1749
3542
3886

Pw %Err

22 7.5
20103.5
20 43.5

Fit Nuclides Activity
uCi/ml

CS-137 1.316E-04

K-40 1.085E-04

Minimum Detectable Activity Report

MDA
(uci/ml)

1.2888E-04
1.1706E-05
1.8577E-05
1.9955E-05
1.3867E-05
1.0800E-05
1. 1173E-05
1.8080E-05
1.7742E-05
1.1613E-05
9.3359E-05
1.0253E-05
2.6064E-04
3.1802E-05
1.0877E-05
1.3775E-05
2.1145E-05
8. 9611E-05
4.4332E-05
2.9270E-05
4. 1366E-05
1.9677E-04
7.5602E-05
2.9682E-05
2. 1354E-05
1.7310E-03
4. 1639E-05

a

Nuclide

CR-51
MN-54
FE-59
CO-60
SR-85
NB-94
NB-95
TC-95M
ZR-95
RU-103
RURH-106
AG-108M
CD-109
SB-125
CS-134
CE-139
CE-141
CE-144
EU-152
EU-154
EU-155
HG-203
BI-214
TH-228
U-235
U-238
AM-241

Bckgnd
Sum

199.
39.
20.
57.

107.
31.
40.

341.
31.
67.
38.
31.

297.
70.
53.

374.
365.
371.
154.
16.

301.
334.

23.
320.
402.

27.
202.

Energy
(keV)

320.08
834.84

1099.25
1332.50

514.00
871.09
765.81
204.11
756.73
497.05
621.92
722.90

88.03
427.88
604.72
165.85
145.44
133.54
344.28

1274.44
105.31
72.87

1120.27
238.58
185.71

1001.00
59.54

E -L
C-

C - 7

23C0



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB
ANALYTICAL CHEMISTRY LABORATORY

Sample Title: 96-02608 BX112 Corel18 seg2 Urie K41991

Config. File: DKA200: [USER.SCtSR.ARCHIVE]SMPH0241.CNF;l
Analys. File: NDSCASF:COMMON.ASF

Effic. File : DKA200:[USER.SCUSR.EFF]EFFH3GSV2MLW_T
Library File: ndsc lib:common.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE]BKGH.CNF;21

7~2CSj 7 t j
7-MAY-1996 16:31:13.53

GAMMA ENERGY ANALYSIS (GFA)

4-MAY-1996 12:30:48.

Acquisition time : 6-MAY-1996 07:35:37.
Sample (EOI) time: 6-MAY-1996 07:35:36.
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:04:28.56 3.6%

Sample quantity:
Sample geometry:

3.30200E-03 g
P3-GSV-2ML-W

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 70.00

Half life ratio:
Systematic Erro:
WTM error limit:

Analyses by : PEAK V16.6
WTMEAN V1.8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural

Nuclide Energy %Abn
K-40 1460.83 10.67*

Final Mean

Nuclide Type: fissi

Nuclide Energy
CS-137 661.66

Final Mean

Flag: "*" = Keyline

for I

on

Uncorrected Decay Corr 1-Sigma
%Eff uCi/g uCi/g %E ror Status

2.659E-01 1.496E-02 1.496 57.21 OK

Valid Peaks = -02+/- 3.849E-02 (257.21%)

Uncorrected Decay Corr 1-Sigma
%Abn %Eff uCi/g uci/g %Error Status
85.20* 4.993E-01 6.240E+01 6-2_40E+ 1 1.53 OK

for 1 Valid Pea = 6.240E+01+/- 9.526E-01 C 1.53%)

23I1

8.00
1.30
3.00

NID V3.2

- -
-



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-02608 BX112

Page : 2
Acquisition date : 6-MAY-1996 07:35:37

It Energy

0 661.79
0 1461.32*

Area FWIM Channel Left

233497 1.77 1762.05
4 1.52 3895.07

Pw %Err

1749 24 0.2
3885 18257.2

Fit Nuclides Activity
uCi/g

CS-137
K-40

62.4
1.496E-02

Minimu= Detectable Activity Report

MDA
(uCi/g)

4.5478E-01
7.5954E-03
1.4807E-02
1.4127E-02
5.4296E-02
7.5376E-03
7.4098E-03
6.2929E-02
1.3516E-02
6.2330E-02
3 .4063E-01
8.0488E-03
8.0672E-01
2.1277E-01
3.5184E-02
3.8368E-02
6.0358E-02
2.5347E-01
1.7511E-01
2.2520E-02
1.2660E-01
5.8066E-01
5.2762E-02
8.8640E-02
6.5941E-02
1.2575E+00
1.4812E-01

Nuclide

CR-51
MN-54
FE-59
CO-60
SR-85
NB-94
NB-95
TC-95M
ZR-95
RU-103
RURH-106
AG-108M
CD-109
SB-125
CS-134
CE-139
CE-141
CE-144
EU-152
EU-154
EU-155
HG-203
BI-214
TH-228
U-235
U-238
AM-241

Bckgnd
Sum

5493.
36.
28.
59.

3579.
33.
39.

8860.
39.

4239.
1094.

42.
4291.
6861.
1209.
5893.
5751.
5529.
5317.

20.
4666.
4106.

25.
6267.
8060.

31.
3589.

Energy
(keV)

320.08
834.84

1099.25
1332.50

514.00
871.09
765.81
204.11
756.73
497.05
621.92
722.90

88.03
427.88
604.72
165.85
145.44
133.54
344.28

1274.44
105.31

72.87
1120.27
238.58
185.71

1001.00
59.54

23('2



WHC-SD-WM-DP-170, REV. 1
S- f-1 /~f

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB 7-MAY-1996 16:31:19.91
ANALYTICAL CHEMISTRY LABORATORY GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-02608Dup BX112 Core118 seg2 Urie K41991

Config. File: DKA200: [USER.SCUSR.ARCHIVE]SMP_HO242.CNF;1
Analys. File: NDSCASF:COMMON.ASF

Effic. File : DKA200: [USER.SCUSR.EFF]EFFH3GSV2MLWT
Library File: nd sc lib:common.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVEJBKGH.CNF;21

Acquisition time : 6-MAY-1996 09:45:12.
Sample (EOI) time: 6-MAY-1996 09:45:11.
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:04:27.75 3.6%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 70.00

4-MAY-1996 12:30:48.

Sample quantity: 3.67400E-03 g
Sample geometry: P3-GSV-2ML-W

Half life ratio:
Systematic Erro:
WTM error limit:

8.00
1.30
3.00

Analyses by PEAK V16.6
WTMEAN V1.8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natur

Nuclide Energy
K-40 1460.83

Final Mean

Nuclide Type: fissi

Nuclide Energy
CS-137 661.66

Final Mean

al
Uncorrected Decay Corr l-Sigm

%Abn %Eff uCi/g uCi/g 9-2ror Status
10.67* 2.660E-01 5.672E-02 5.67 -t71.62 OK

for 1 Valid Peaks = 5 E-02+/- 4.062E-02 ( 71.62%)

on
Uncorrected Decay Corr 1-Sigma

%Abn %Eff uCi/g uCi/g %Error Status
85.20* 4.993E-0l 6.288E+01 - .52 OK

for 1 Valid Pea S . 6.288E+01+/- 9.588E-01 ( 1.52%)

Flag: "*"-- = Keyline

2X3'3

NID V3.2



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-02608Dup BX

Page : 2
Acquisition date : 6-MAY-1996 09:45:12

It Energy Area FW-IM Channel Left Pw %Err Fit Nuclides Activity
uCi/g

261793 1.77
18 3.56
16 3.55

24
21
21

0.2
79.3
71.5

Minimum Detectable Activity Report

MDA
(uCi/g)

4.2719E-01
7.4706E-03
1.4773E-02
1.3357E-02
5.0283E-02
8.2351E-03
7.1220E-03
5.9720E-02
1.1423E-02
5.9503E-02
3.2989E-01
7.7469E-03
7.7252E-01
2.0112E-01
3 .3915E-02
3.6653E-02
5.72552-02
2.4090E-01
1.6559E-01
1.7443E-02
1.2018E-01
5.4826E-01
5.3314E-02
8.4092E-02
6.2178E-02
1. 0117E+00
1.4205E-01

0
0
0

661.78
821.88

1460.95*

1762.02
2189.02
3894.07

1749
2175
3883

CS-137

K-40

62.9

5. 672E-02

Nuclide

CR-51
MN-54
FE-59
CO-60
SR-85
NB-94
NB-95
TC -9 5M
ZR-95
RU-103
RURH-106
AG-108M
CD-109
SB-125
CS-134
CE-139
CE-141
CE-144
EU- 152
EU-154
EU-155
HG-203
BI-214
TH-228
U-235
U-238
AM-241

Bckgnd
Sum

6000.
43.
35.
65.

3801.
49.
44.

9878.
35.

4783.
1270.

48.
4872.
7589.
1391.
6658.
6406.
6183.
5887.

15.
5206.
4532.

31.
6983.
8872.

25.
4087.

Energy
(keV)

320.08
834.84

1099.25
1332.50
514.00
871.09
765.81
204.11
756.73
497.05
621.92
722.90

88.03
427.88
604.72
165.85
145.44
133.54
344.28

1274.44
105.31
72.87

1120.27
238.58
185.71

1001.00
59.54

23'4



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB 6-MAY-1996 12:37:27.84
ANALYTICAL CHEMISTRY LABORATORY GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-02611 Blk BX112 Corel19 seg2 Urie X41991

Config. File: DKA200: [USER.SCUSR.ARCHIVE]SMPGO470.CNF;1
Analys. File: NDSCASF:COMMON.ASF

Effic. File : DKA200: [USER.SCUSR.EFFJEFFG3GSV2MLWN
Library File: nd sc lib:cormon.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE]BKG_G.CNF;22

Acquisition time : 6-MAY-1996 10:37:19.
Sample (EOI) time: 6-MAY-1996 10:37:18.
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:00.97 0.0%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 70.00

4-MAY-1996 12:29:22.

Sample quantity: 2.00000E+00 ml
Sample geometry: P3-GSV-2ML-W

Half life ratio:
Systematic Erro:
WTM error limit:

8.00
1.30
3.00

Analyses by : PEAK V16. 6
WTMEAN V1.8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Decay Corr 1-

Nuclide Energy %Abn %Eff uCi/ml uCi/ml- %Error Status
X-40 1460.83 10.67- 3.129E-01 2.628E-05 21E-05 187.14 OK

Final Mean for 1 Valid Peaks 2 8E-05+/- 4.919E-05 (187.14%)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/ml uCi/ml %Error Status
CS-137 661.66 85.20* 5.574E-01 2.530E-04 2530E-04 4.72 OK

Final Mean for 1 Valid Pea 2.530E-04+/- 1.195E-05 ( 4.72%)

Flag: "I" = Keyline

/3-7

23C5

NID V3.2



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-02611 Blk B Acquisition date :

Page : 2
6-MAY-1996 10:37:19

It Energy Area FWJ-24 Channel Left Pw %Err Fit Nuclides Activity
uCi/ml

13130.4
17 4.5
19 76.9
20187.1

CS-137 2.530E-04

K-40

Minimum Detectable Activity Report

MDA
(uCi/ml)

1.2799E-04
8.0610E-06
2.5381E-05
2.0631E-05
1.3862E-05
9.9150E-06
9.9848E-06
1.7976E-05
1.8408E-05
1.1769E-05
1.0018E-04
1.0824E-05
2.5565E-04
3. 8961E-05
1.0242E-05
1.3652E-05
2.2289E-05
8.6459E-05
4.4566E-05
2.7046E-05
4.2379E-05
1.8735E-04
8.3353E-05
3. 0133E-05
2.1489E-05
1.5724E-03
3. 9496E-05

C

S E7

<.

-- Z-,

0
0
0
0

92.44*
661.69

1332.57*
1460.93*

35 1.42
640 1.36

13 1.54
5 1.08

240.35
1760.58
3553.35
3896.53

238
1751
3542
3885 2.628E-05

Nuclide

CR-51
MN-54
FE-59
CO-60
SR-85
NB-94
NB-95
TC-95M
ZR-95
RU-103
RURH-106
AG-108M
CD-109
SB-125
CS-134
CE-139
CE-141
CE-144
EU-152
EU-154
EU-155
HG-203
BI-214
TH-228
U-235
U-238
AM-241

Bckgnd
Sum

196.
18.
38.
61.

107.
26.
32.

337.
33.
69.
43.
35.

285.
105.

47.
367.
405.
345.
155.

14.
316.
303.

28.
330.
407.

22.
182.

Energy
(keV)

320.08
834.84

1099.25
1332.50

514.00
871.09
765.81
204.11
756.73
497.05
621.92
722.90

88.03
427.88
604.72
165.85
145.44
133.54
344.28

1274.44
105.31
72.87

1120.27
238.58
185.71

1001.00
59.54

23CG

- - -
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WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB 7-MAY-1995 16:31:32.55
ANALYTICAL CHEMISTRY LABORATORY GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-02613 BX112 Core119 seg2 Urie X41991

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP_H0243.CNF;1
Analys. File: NDSCASF:COMMON.ASF

Effic. File : DKA200:[USER.SCUSR.EFF]EFFH3GSV2MLWT
Library File: ndsc lib:common.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE]BKGH.CNF;21

Acquisition time : 6-MAY-1996 11:56:16.
Sample (EOI) time: 6-MAY-1996 11:56:16.
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:04:06.05 3.3%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 70.00

Analyses by

4-MAY-1996 12:30:48.

Sample quantity: 3.08800E-03 g
Sample geometry: P3-GSV-2ML-W

Half life ratio: 8.00
Systematic Erro: 1.30
WTM error limit: 3.00

PEAK V16.6 PEAKEFF V2.2 ENBACK V1.5 NID V3.2
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: natural
Uncorrected Decay Corr 1-Si a

Nuclide Energy %Abn %Eff uCi/g uCi! Error Status
K-40 1460.83 10.67* 2.659E-01 8.445E-02 E-02 58.17 OK

Final Mean for 1 Valid Peaks = 5E-02+/- 4.912E-02 ( 58.17%)

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uCi/g %Error Status
CS-137 661.66 85.20* 4.993E-01 4.677E+01. .- 4-.477E OK

Final Mean for 1 Valid Peak = 4.677E+0l+/- 7.168E-01 ( 1.53%)

Flag: "*" = Keyline

2307



WHC-SD-WM-DP-170, REV. i

Post-NID Peak Search Report
Sample ID : 96-02613 BX112

Page : 2
Acquisition date : 6-MAY-1996 11:56:16

It Energy Area FEM Channel Left Pw %Err Fit Nuclides Activity
uCi/g

81 0.72
163682 1.76

11 3.59
20 2.56

198.24
1761.99
2427.79
3894.92

195
1749
2415
3884

7112
23 0
18123
21 58

.5

.3

.8

.1 1.87E+00

Minimum Detectable Activity Report

Bckgnd
Sum

3864.
40.
35.
66.

2427.
39.
42.

6100.
42.

3027.
827.

52.
3180.
4951.

907.
4217.
4171.
3944.
3662.

24.
3344.
2958.

40.
4653.
5810.

36.
2671.

Energy
(keV)

320.08
834.84

1099.25
1332.50

514.00
871.09
765.81
204.11
756.73
497.05
621.92
722.90

88.03
427.88
604.72
165.85
145.44
133.54
344.28

1274.44
105.31

72.87
1120.27
238.58
185.71

1001.00
59.54

MDA
(uCi/g)

4. 0785E-01
8.5617E-03
1.7638E-02
1.5979E-02
4.7812E-02
8.7583E-03
8.1953E-03
5.5837E-02
1.4873E-02
5.6323E-02
3. 166E-01
9.5852E-03
7.4255E-01
1.9328E-01
3.2572E-02
3.4707E-02
5.4964E-02
2.2891E-01
1.5539E-01
2.6379E-02
1.1459E-01
5.2703E-01
7.1680E-02
8.1666E-02
5.9867E-02
1.4506E+00
1.3664E-01

Z308

0
0
0
0

75.26*
661.77
911.39*

1461.27*

CS-137

K-40

46.8

8 .445E-02

Nuclide

CR-51
MN-54
FE-59
CO-60
SR-85
NB-94
NB-95
TC-95M
ZR-95
RU-103
RURH-106
AG-108M
CD-109
SB-125
CS-134
CE-139
CE-141
CE-144
EU-152
EU-154
EU-155
HG-203
BI-214
TH-228
U-235
U-238
AM-241



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTH1EST NATIONAL LAB
ANALYTICAL CHEMISTRY LABORATORY GAMV

Sample Title: 96-02613Dup BX112 Corell9 seg2 Urie K41991

Config. File: DKA200:[USER.SCUSR.ARCHIVE}SMP HO245.CNF;1
Analys. File: NDSCASF:COMMON.ASF

Effic. File : DKA200: [USER.SCUSR.EFF)EFFH3GSV2CMW T
Library File: nd sc lib:common.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE]BKGH.CNF;21 -

7-MAY-1996 16:31:43.37
A ENERGY ANALYSIS (GEA)

4-MAY-1996 12:30:48.

Acquisition time :
Sample (EOI) time:
Elapsed live time:
Elapsed real time:

Peak Search Sens.:
Eng. Tol. (FWHM) :
Errors propagated: Yes
Abundance limit : 70.00

7-MAY-1996 09:28:56.
7-MAY-1996 09:28:56.
0 02:00:00.00
0 02:04:10.42 3.4%

5.00000
0.75

Sample quantity:
Sample geometry:

Half life ratio:
Systematic Erro:
WTM error limit:

2.816OOE-03 g
P3-GSV-2ML-W

8.00
1.30
3.00

Analyses by PEAK V16.6
WNTEAN Vi. 8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Energy %Abn %Eff uCi/g uCi/g %Error Status
661.66 85.20* 4.993E-01 4.766E+01 4.766E+01 1.53 OK

Final Mean for 1 Valid Peaks - 4.766E+01+/- 7.313E-01 ( 1.53%)

= Keyline

2309

NID V3.2

Nuclide
CS-137

Flag: "



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-02613Dup BX

Page : 2
Acquisition date : 7-MAY-1996 09:28:56

Area FWxMd Channel Left

0 661.79 152095 1.76 1762.03 1749

Minimum Detectable Activity Report

Bckgnd Energy
Nuclide Sum (keV)

K-40 62. 1460.83
CR-51 3528. 320.08
M-54 44. 834.84
FE-59 30. 1099.25
CO-60 Go. 1332.50
SR-85 2274. 514.00
NB-94 36. 871.09
NB-95 33. 765.81
TC-95M 5861. 204.11
ZR-95 28. 756.73
RU-103 2780. 497.05
RURH-106 745. 621.92
AG-108M 35. 722.90
CD-109 2825. 88.03
SB-125 4454. 427.88
CS-134 765. 604.72
CE-139 3871. 165.85
CE-141 3876. 145.44
CE-144 3685. 133.54
EU-152 3516. 344.28
EU-154 25. 1274.44
EU-155 3066. 105.31
HG-203 2644. 72.87
BI-214 30. 1120.27
TH-228 4357. 238.58
U-235 5417. 185.71
U-238 25. 1001.00
AM-241 2536. 59.54

Pw %Err

24 0.3

Fit Nuclides Activity
uci/g

CS-137 47.7

MDA
(uci/g)

1.7170E-01
4.2735E-01
9.9065E-03
1.8017E-02
1.6788E-02
5.0745E-02
9.1717E-03
8.0383E-03
6.0016E-02
1.3480E-02
5.9180E-02
3.2956E-01
8.5695E-03
7.6743E-01
2.0103E-01
3.2816E-02
3.6464E-02
5.8105E-02
2.4265E-01
1.6696E-01
2.9563E-02
1.2032E-01
5.4640E-01
6.8525E-02
8.6668E-02
6.3390E-02
1.3104E+00
1.4600E-01

2310

It Energy



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHreTEST NATIONAL LAB 6-MAY-1996 15:06:57.16
ANALYTICAL CHEMISTRY LABORATORY GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-02612 Blk BX112 Corel19 seg2 Urie K41991

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMPG0471.CNF;1
Analys. File: NDSCASF:COMMON.ASF

Effic. File : DIA200:{[USER.SCUSR.EFF)EFFG3GSV2MLWN
Library File: nd sclib:common.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE]BKGG.CNF;22

Acquisition time : 6-MAY-1996 13:06:46.
Sample (EOI) time: 6-MAY-1996 13:06:46.
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:00.96 0.0%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 70.00

Analyses by

4-MAY-1996 12:29:22.

Sample quantity: 2.OOOOOE+00 ml
Sample geometry: P3-GSV-2ML-W

Half life ratio:
Systematic Erro:
WTM error limit:

PEAK V16.6 PEAKEFF V2.2 ENBACK Vl.5
WThMEAN V1.8 MINACT V2.5

8.00
1.30
3.00

NID V3.2

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/ml uCi/ml %Error Status
CS-137 661.66 85.20 -5.575E-01 2.160E-04 2.1&---O K

Final Mean for 1 valid Peak 2.160E-04+/- 1.048E-05 ( 4.85%)

Flag: "*"' = Keyline

C N (
_ - 1,-39 E-

2311



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-02612 Blk B Acquisition date

Page : 2
6-MAY-1996 13:06:46

It Energy

0 661.64

Area FWHM Channel Left

546 1.90 1760.44 1753

Pw %Err

15 4.6

Fit Nuclides Activity
uCi/mi

CS-137 2.160E-04

Minimum Detectable Activity Report

MDA
(uCi/ml)

1.9991E-04
1.1863E-04
9.8793E-06
1.7682E-05
1.8530E-05
1.4705E-05
1.2650E-05
1.1009E-05
1.8276E-05
2.0529E-05
1.0966E-05
1.0237E-04
9.5780E-06
2.5178E-04
3.6047E-05
1.1857E-05
1.4016E-05
2.2093E-05
8. 9441E-05
4.2070E-05
3.5440E-05
4. 1172E-05
1.8143E-04
8.4225E-05
3.2161E-05
2.0995E-05
1.9552E-03
4.2709E-05

/,Nuclide

X-40
CR-51
MN-54
FE-59
CO-60
SR-85
NB-94
NB-95
TC-95M
ZR-95
RU-103
RURH-106
AG-108M
CD-109
SB-125
CS-134
CE-139
CE-141
CE-144
EU-152
EU-154
EU-155
HG-203
BI-214
TH-228
U-235
U-238
AM-241

58.
168.

28.
18.
49.

120.
42.
39.

348.
41.
60.
45.
27.

277.
90.
63.

387.
398.
370.
138.

23.
299.
284.

29.
376.
389.

34.
212.

Bckgnd
Sum

Energy
(keV)

1460.83
320.08
834.84

1099.25
1332.50
514.00
871.09
765.81
204.11
756.73
497.05
621.92
722.90

88.03
427.88
604.72
165.85
145.44
133.54
344.28

1274.44
105.31
72.87

1120.27
238.58
185.71

1001.00
59.54

<2. , -

4- Zy. L

2312



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LA.B
ANALYTICAL CHEMISTRY LABORATORY

7-MAY-1996 09:16:28.26
GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-02614 EX112 Corel19 seg2 Urie K41991

Config. File: DKA200: [USER.SCUSR.ARCHIVE3SMP_G0472.CNF;1
Analys. File: NDSCASF:COMMON.ASF

Effic. File : DKA200: [USER.SCUSR.EFF]EFFG3GSV2MLW_N
Library File: nd sc lib:comnon.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE}BKGG.CNF;22 - 4-MAY-1996 12:29:22.

Acquisition time : 7-MAY-1996 07:16:08.
Sample (EOI) time: 7-MAY-1996 07:16:07.
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:13.43 0.2%

Peak Search Sens.: 5.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 70.00

Analyses by

Sample quantity: 2.99000E-03 g
Sample geometry: P3-GSV-2ML-W

Half life ratio: 8.00
Systematic Erro: 1.30
WTM error limit: 3.00

PEAK V16.6 PEAKEFF V2.2 ENBACK V1.5 NID V3.2
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uci/g %Error Status
CS-137 661.66 85.20* 5.57SE-01 4.320E+01 4.320E+01 1.53 OK

Final Mean for 1 Valid Pe = 0E+0+/ 6.626E-01 ( 1.53%)

Flag: I*" = Keyline

2313



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-02614 BX112

Page : 2
Acquisition date : 7-MAY-1996 07:16:08

Area FWM Channel Left

0 661.58 163430 1.84 1760.29 1748

Minimum Detectable Activity Report

Nuclide

K-40
CR-51
MN-54
FE-59
CO-60
SR-85
NB-94
NB-95
TC-95M
ZR-95
RU-103
RURH-106
AG-108M
CD-109
SB-125
CS-134
CE-139
CE-141
CE-144
EU-152
EU-154
EU-15 S
HG-203
31-214
TH-228
U-235
U-238
AM-241

Bckgnd
Sum

51.
4059.

31.
34.
38.

2591.
29.
32.

6280.
27.

3098.
890.

47.
3468.
5087.

994.
4627.
4569.
4580.
3923.

21.
3690.
3186.

28.
4918.
6224.

33.
2961.

Energy
(keV)

1460.63
320.08
834.84

1099.25
1332.50
514.00
871.09
765.81
204.11
756.73
497.05
621.92
722.90
88.03

427.88
604.72
165.85
145.44
133.54
344.28

1274.44
105.31
72.87

1120.27
238.58
185.71

1001.00
59.54

Pw %Err

25 0.3

Fit Nuclides Activity
uCi/g

CS-137 43.2

MDA
(uCi/g)

1.2547E-01
3. 8957E-01
7.0463E-03
1.6077E-02
1.0943E-02
4.5679E-02
6.9802E-03
6.6714E-03
5.1927E-02
1.1001E-02
5.2703E-02
3 .0377E-01
8.4394E-03
S. 9619E-01
1.8167E-01
3 .1533E-02
3.2420E-02
5.0048E-02
2.1061E-01
1.4977E-01
2.2742E-02
9. 681OE-02
4. 0623E-01
5. 5951E-02
7.7848E-02
5. 618SE-02
1.2806E+00
1. 0703E-01

2314
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WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB 7-MAY-1996 11:27:19.24
ANALYTICAL CHEMISTRY LABORATORY GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-02614Dup BX112 Corell9 seg2 Urie K41991

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMP_G0473.CNF;1
Analys. File: NDSCASF:COMMON.ASF

Effic. File : DKA200:[USER.SCUSR.EFF]EFFG3GSV2MLWN
Library File: nd sc lib:common.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE]BKGG.CNF;22 - 4-MAY-1996 12:29:22.

Acquisition time :
Sample (EOI) time:
Elapsed live time:
Elapsed real time:

Peak Search Sens.:
Eng. Tol. (FWHM) :
Errors propagated:
Abundance limit :

7-MAY-1996 09:26:50.
7-MAY-1996 09:26:49.
0 02:00:00.00
0 02:00:15.95 0.2%

5.00000
0.75
Yes
70.00

Sample quantity: 3.54600E-03 g
Sample geometry: P3-GSV-2ML-W

Half life ratio:
Systematic Erro:
WTM error limit:

8.00
1.30
3.00

Analyses by PEAK V16.6
WTMEAN V1.8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/g uCi/g %Error Status
CS-137 661.66 85.20* 5.574E-01 4.421E+01 4.422E+01 1.53 OK

Final Mean for 1 Valid Peak = 4.422E+01+/- 6.757E-01 ( 1.53%)

Flag: "*" = Keyline

231s
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WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-02614Dup BX

Page : 2
Acquisition date : 7-MAY-1996 09:26:50

It Energy

0 661.68
0 1332.95*

Area Fwm Channel Left

198368 1.76 1760.54
1 1.79 3554.37

Pw %Err

1748 24 0.2
3543 18703.7

Fit Nuclides Activity
uci/g

CS-137 44.2

Minimum Detectable Activity Report

MDA
(uCi/g)

1.0630E-01
3.5797E-01
5.6238E-03
1.084SE-02
1.0365E-02
4.1901E-02
6.5293E-03
5.7245E-03
4.7686E-02
1.0621E-02
4.9319E-02
2.7818E-01
6.4318E-03
5.5367E-01
1.6745E-01
2.8433E-02
2.9708E-02
4.6230E-02
1.9464E-01
1.3768E-01
1.5727E-02
9. 1719E-02
3 .7922E-01
3.9788E-02
7.16SOE-02
5. 2177E-02
1. 1005E+00
9.9670E-02

Nuclide

K-40
CR-51
MN-54
FE-59
CO-60
SR-85
NB-94
NB-95
TC-95M
ZR-95
RU-103
RURH-106
AG-108M
CD-109
SB-125
CS-134
CE-139
CE-141
CE-144
EU-152
EU-154
EU-155
HG-203
BI-214
TH-228
U-235
U-238
AM-241

Bckgnd
Sum

52.
4820.

28.
22.
48.

3066.
35.
33.

7449.
35.

3816.
1050.

38.
4207.
6078.
1137.
5465.
5483.
5502.
4663.

14.
4658.
3905.

20.
5860.
7549.

34.
3636.

Energy
(keV)

1460.83
320.08
834.84

1099.25
1332.50
514.00
871.09
765.81
204.11
756.73
497.05
621.92
722.90
88.03

427.88
604.72
165.85
145.44
133.54
344.28

1274.44
105.31
72.87

1120.27
238.58
185.71

1001.00
59.54

2316



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB
ANALYTICAL CHEMISTRY LABORATORY

20-MAY-1996 14:29:37.53
GAMMA ENERGY ANALYSIS (GEA)

Sample Title: Dir#2 Sr BX112 (C

Config. File: DKA200:EUSER.SCUSR.ARCHIVE)SMPEO095.CNF;1
Analys. File: ND SCASF:SPECIAL.ASF

Effic. File : DKA200:{USER.SCUSR.EFF]EFF_EOGSVMLW_T
Library File: ndsc-lib:special.nlb

Backgnd File: DKA200:USER.SCUSR.ARCHIVE]BKGE.CNF;3 3-MAY-1996 16:10:45.

Acquisition time : 20-MAY-1996 12:29:17 ,- Sample quantity: 1.00000E+00 s
Sample (EOI) time: 16-MAY-1996 13:00:00 Sample geometry: PO-GSV-10ML-W -1

Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:07.91 0.1%

Peak Search Sens.: 4.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 45.00

Analyses by

Half life ratio:
Systematic Erro:
WTM error limit:

: PEAK V16.6 PEAKEFF V2.2 ENBACK V1.5
WTMEAN V1.8 MINACT V2.5

8.00
1.30
3.00

NID V3.2

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/sample uCi/sample %Error Status
SR-85 514.00 96.00* 4.793E+00 8.344E-03 8.711E-03 4.60 OK

868.60 0.01 3.259E+00 ----- Line Not Found ------ Absent

Final Mean for 1 Valid Peaks 8.711E-03+/- 4.04E-04 ( 4

Flag: *" = Keyline

2317



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : Dir#2 Sr BX112

Page : 2
Acquisition date : 20-MAY-1996 12:29:17

It Energy

0
0
0
0
0
0

513.65
557.99*

1354.71
1387.11
1459.63*
2611. 67*

Area FWhM Channel Left

102289
12

6
8

16
20

1.22 1351.51
1.15 1467.90
0.66 3560.22
0.95 3645.32
1.46 3835.84
2.80 6864.06

1344
1463
3552
3637
3828
6854

Pw %Err

17 0.3
12113.8
10100.4
11 79.6
15 74.3
19 40.2

Fit Nuclides Activity
uci/sample

SR-85 8.711E-03

Minimum Detectable Activity Report

MDA
(uci/sample)

1.4433E-05
1.6494E-05
9.0462E-05
2.2542E-04

Nuclide

TC-95M
1-131
TH-227
NP-239

Bckgnd
Sum

1607.
1047.
1422.
1558.

Energy
(keV)

204.12
364.49
235.97
277.60

2318



WHC-SD-WM-DP-170, REV. 1 Z:
BATTELLE / PACIFIC NORTHWEST NATIONAL LAB 21-MAY-1996 08:39:17.53
ANALYTICAL CHEMISTRY LABORATORY GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-2607 Sr BX-112 Urie K41987

Config. File: DKA200: [USER.SCUSR.ARCHIVE]SMPE0096.CNF;l
Analys. File: NDSCASF:SPECIALASF

Effic. File : DKA200:[USER.SCUSR.EFF)EFF_EOGSVOMLWT
Library File: nd sc lib:special.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE]BKGE.CNF;3 / - 3-MAY-1996 16:10:45.

Acquisition time : 21-MAY-1996 06:39:02
Sample (EOI) time: 16-MAY-1996 13:00:00 X
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:07.47 0.1%

Sample quantity:
Sample geometry:

1.00000E+00 samp
PO-GSV-1OML-W

Peak Search Sens.: 4.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 45.00

Half life ratio:
Systematic Erro:
WTM error limit:

Analyses by : PEAK V16.6
WTMEAN V1.8

PEAKEFF V2.2 ENBACK Vl.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission

Nuclide Energy
SR-85 514.00

868.60

%Abn
96.00*

0.01

Final Mean for 1

Uncorrected Decay Corr 1-Sigma
%Eff uCi/samp uCi/samp %Error Status

4.794E+00 7.725E-03 8.130E-03 4.60 OK
3.259E+00 ----- Line Not Foun ----- Absent

Valid Peaks E-03+/ 3.738E-04 ( 4

Flag: "*" = Keyline

2319
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WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-2607 Sr BX-

It Energy

488.58
513.62
558.08*
726.98
805.46*
910.57*

1078.94
1173.07
1292.12
1763.90*
2611.77*

Area FV24d Channel

82
94703

10
11
15
11
12
39
20
6
5

0.77
1.22
1.09
2.52
0.61
1.05
1.39
0.65
3.22
0.58
2.38

1285.69
1351.43
1468.15
1911.57
2117.64
2393.64
2835.83
3083.07
3395.80
4635.37
6864.34

Acquisition

Left Pw %Err

1282
1344
1462
1904
2114
2389
2831
3074
3390
4629
6855

10 50.3
16 0.3
14203.1
11119.1

7 50.7
12100.7

8 50.0
19 28.3
13 22.4
14138.0
16169.6

Page : 2
date : 21-MAY-1996 06:39:02

Fit Nuclides Activity
uCi/samp

SR-85 8. 130E-03

Minimum Detectable Activity Report

MDA
(uCi/samp)

1.3840E-05
1.7773E-05
9.2718E-05
2 .7621E-04

Bckgnd
SumNuclide

TC-95M
1-131
TH-227
NP-239

1453.
1067.
1413.
1498.

Energy
(keV)

204.12
364.49
235.97
277.60

2320



WHC-SD-WM-DP-170, REV. I

BATTELLE / PACIFIC NORTHWrEST NATIONAL LAB
ANALYTICAL CHEMISTRY LABORATORY

Sample Title: 96-2607Dup Sr BX-112 Urie K41987

Config. File: DKA200: [USER.SCUSR.ARCHIVE]SMPE0098.CNF;l
Analys. File: NDSCASF:SPECIAL.ASF

Effic. File : DKA200:[USER.SCUSR.EFFIEFF_EOGSV10MLW_T
Library File: ndsc-lib:special.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE}BKG_E.CNF;3

Acquisition time : 21-MAY-1996 09:09:27
Sample (EOI) time: 16-MAY-1996 13:00:00
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:07.46 0.1%

Peak Search Sens.: 4.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 45.00

Analyses by : PEAK V16.6 PEAKEFF V2
WTMEAN Vl.8 MINACT V2

Nuclide Line Activity Report

Nuclide Type: fission

r~Z ?5c SJL, tL
21-MAY-1996 11:09:44.02

GAMMA ENERGY ANALYSIS (GEA)

3-MAY-1996 16:10:45.

Sample quantity: 1.00000E+00 samn
Sample geometry: PO-GSV-10ML-W a(,

Half life ratio:
Systematic Erro:
WTM error limit:

.2 ENBACK V1.5

.5

8.00
1.30
3.00

NID V3.2

Uncorrected Decay Corr 1-Sigma
Nuclide Energy %Abn %Eff uCi/samp uci/samp %Error Status
SR-85 514.00 96.00* 4.794E+00 7.717E-03 8.131E-03 4.60 OK

868.60 0.01 3.259E+00 .----- Line Not Found ----- Absent

Final Mean for 1 Valid Peaks 8.131E-03+/- 3.738E-04 ( 4.60%)

Flag: "*" = Keyline

2321



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-2607Dup Sr

Page : 2
Acquisition date : 21-MAY-1996 09:09:27

It Energy

513.59
558.21*
609.18*
967.73*

1122.02
1126.80
1459.57*
1659.59

Area FWF-M Channel

94611
41
16
19

5
22
.4
14

1.20
1.49
1.56
2.79
1.02
4.16
0.92
2.37

1351.35
1468.47
1602.31
2543.77
2948.99
2961.55
3835.70
4361.26

Left Pw %Err

1344
1459
1596
2534
2937
2950
3826
4353

16 0.3
18 54.4
12116.1
16 50.1
13224.3
24 86.4
16316.8
13 36.9

Fit Nuclides Activity
uci/samp

SR-85 8.131E-03

Minimum Detectable Activity Report

MDA
(uCi/samp)

1.4153E-05
1.6936E-05
9.2352E-05
2.8000E-04

Nuclide

TC-95M
1-131
TH-227
NP-239

Bckgnd
Sum

1516.
951.

1391.
1448.

Energy
(keV)

204.12
364.49
235.97
277.60

2322



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB 21-MAY-1996 14:02:02.86
ANALYTICAL CHEMISTRY LABORATORY GAMM.A ENERGY ANALYSIS (GEA)

Sample Title: 96-2614 Sr EX-112 Urie K41987

Config. File: DKA200: [USER.SCUSR.ARCHIVEJSMP_E0099.CNF;l
Analys. File: ND SCASF:SPECIAL.ASF

Effic. File : DKA200:[USER.SCUSR.EFFJEFFEOGSVOMLWT
Library File: ndsc lib:special.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE)BKGE.CNF;3 .- 3-MAY-1996 16:10:45.

Acquisition time :
Sample (EOI) time:
Elapsed live time:
Elapsed real time:

21-MAY-1996 12:01:47
16-MAY-1996 13:00:00
0 02:00:00.00
0 02:00:07.35 0.1%

Sample quantity: l.00000E+00 samp '

Sample geometry: PO-GSV-10ML-W kC

Peak Search Sens.: 4.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated:
Abundance limit :

Yes
45.00

Half life ratio:
Systematic Erro:
WTM error limit:

Analyses by PEAK V16.6
WTMEAN V1.8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission

Nuclide Energy %Abn
SR-85 514.00 96.00*

868.60 0.01

Final Mean for I

Flag: "1*" = Keyline

Uncorrected Decay Corr 1-Sigma
%Eff uCi/samp uCi/samp %Error Status

4.794E+00 7.590E-03 8.007E-03 4.60 OK
3.259E+00 ----- Line Not Found ----- Absent

Valid Peaks 7E-03+/- 3.681E-04 4.60%)

Z23z3

8.00
1.30
3.00

NID V3.2



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-2614 Sr BX- Acquisition date

Page : 2
21-MAY-1996 12:01:47

It Energy

66.62*
341.73
513.61
583.05*
608.98*
911.37*

1459.53*
2611.53*

Area FW-ql-M Channel

93
105

93046
14
30
48

6
1

1.13
0.55
1.23
0.94
1.63
5.16
1.41
1.51

178.20
900.22

1351.39
1533.69
1601.76
2395.77
3835.59
6863.69

Left Pw %Err

175
897

1344
1529
1594
2386
3828
6854

7 56.3
9 73.2

16 0.3
10 93.8
17 76.5
23 28.3
16266.6
17573.5

Fit Nuclides Activity
uCi/samp

SR-S5 8.007E-03

Minimum Detectable Activity Report

MDA
(uCi/samp)

1.3857E-05
1.7748E-05
9.2236E-05
2. 9621E-04

Bckgnd
SumNuclide

TC-95M
1-131
TH-227
NP-239

1449.
1023.
1375.
1510.

Energy
(keV)

204.12
364.49
235.97
277.60

2324



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB
ANALYTICAL CHEMISTRY LABORATORY

21-MAY-1996 16:16:02.11
GAM!A ENERGY ANALYSIS (GEA)

Sample Title: 96-2614Dun Sr BX-112 Urie K41987

Config. File: DKA200:(USER.SCUSR.ARCHIVE]SMP_E0100.CNF;1
Analys. File: NDSCASF:SPECIAL.ASF

Effic. File : DKA200:[USER.SCUSR.EFFEFFEOGSVOMLWT
Library File: nd-sc lib:special.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE}BKGE.CNF;3 - 3-MAY-1996 16:10:45.

Acquisition time : 21-MAY-1996 14:15:42 Sample quantity: 1.00000E+00 sam '

Sample (EOI) time: 16-MAY-1996 13:00:00 " Sample geometry: PO-OSV-1OML-W V
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:07.32 0.1%

Peak Search Sens.: 4.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 45.00

Analyses by

Half life ratio:
Systematic Erro:
WTM error limit:

PEAK V16.6 PEAKEFF V2.2 ENBACK V1.5
WTMEAN Vi.S MINACT V2.5

8.00
1.30
3.00

NID V3.2

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/samp uCi/samp %Error Status
SR-85 514.00 96.00* 4.794E+00 7.572E-03 7.996E-03 4.60 OK

868.60 0.01 3.259E+00 ------ Line Not Found ----- Absent

Final Mean for 1 Valid Peaks - 7996E-03+/- 3.677E-04 ( 4.60%)

Flag: "*" = Keyline

2325



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-2614Dup Sr

It Energy

89.87
513.62
583.39-
866.25

1028.17
1118.88*
1269.55
1332.13*
1459.66*
2611.44*

Area FWHM Channel

80
92833

23
12
15
9

22
7
9

16

1.07
1.21
0.94
0.47
3.00
1.48
3.07
0.45
1.90
1.80

239.21
1351.43
1534.59
2277.27
2702.50
2940.74
3336.50
3500.88
3835.93
6863.47

Acquisition

Left Pw %Err

238
1343
1530
2272
2691
2934
3329
3496
3826
6853

5 48.1
17 0.3
11 58.3

8 74.7
16 83.6
12 98.1
15 34.7
10116.5
19150.2
19 48.6

Page : 2
date : 21-MAY-1996 14:15:42

Fit Nuclides Activity
uCi/samp

SR-85 7.996E-03

Minimum Detectable Activity Report

MDA
(uCi/samp)

1.3373E-05
1.7991E-05
9.1642E-05
2.9669E-04

Nuclide

TC-95M
1-131
TH-227
NP-239

Bckgnd
Sum

1347.
1035.
1348.
1435.

Energy
(keV)

204.12
364.49
235.97
277.60

2326



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORThWEST NATIONAL LAB
ANALYTICAL CHEMISTRY LABORATORY

22-MAY-1996 09:02:44.96
GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-2614Dup Duplicate Sr BX-112 Urie K41987

Config. File: DKA200: [USER.SCUSR.ARCHIVE]SMPEO101.CNF;l
Analys. File: NDSCASF:SPECIAL.ASF

Effic. File : DKA200:[USER.SCUSR.EFF)EFFE0GSV10MLW_T
Library File: ndsc lib:special.nlb

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKG E.CNF;3 3-MAY-1996 16:10:45.

Acquisition time : 22-MAY-1996 07:02:24 Sample quantity:
Sample (EOI) time: 16-MAY-1996 13:00:00 Sample geometry:
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:07.34 0.1%

1.00000E+00 samp
PO-GSV-1OML-W 6p

Peak Search Sens.: 4.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 45.00

Analyses by

Half life ratio:
Systematic Erro:
WTM error limit:

PEAK V16.6 PEAICEFF V2.2 ENBACK V1.5
WTMEAN V1.8 MINACT V2.5

8.00
1.30
3.00

NID V3.2

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uci/samp uCi/samp %Error Status
SR-85 514.00 96.00* 4.794E+00 7.532E-03 8.014E-03 4.60 OK

868.60 0.01 3.259E+00 ----- Line Not Found ----- Absent

Final Mean for 1 Valid Pe E-03+/- 3.685E-04

Flag: " Keyline

2327



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-2614Dup Dup

It Energy

139.42*
240.76
439.19
513 .62
558.26*

1292.84
1459.40*
1515.10
1762.88*

Area Fwr4 Channel

106
16
47

92342
22
27
19
10
5

1.73
0.35
0.99
1.24
0.79
1.02
1.88
0.46
1.81

369.23
635.21

1156.04
1351.42
1468.61
3397.67
3835.24
3981.60
4632.68

Acquisition

Left Pw %Err

366
635

1155
1344
1462
3391
3828
3977
4627

8 56.3
8417.8
8 73.7

15 0.3
17 96.4
13 19.2
20 74.8

8 31.6
12 98.5

Page : 2
date : 22-MAY-1996 07:02:24

Fit Nuclides Activity
uCi/samp

SR-85 8 .014E-03

Minimum Detectable Activity Report

MDA
(uCi/samp)

1.3983E-05
1.8794E-05
9.3317E-05
3.6949E-04

Nuclide

TC-95M
1-131
TH-227
NP-239

Bckgnd
Sum

1449.
1001.
1327.
1475.

Energy
(keV)

204.12
364.49
235.97
277.60

2328



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB
ANALYTICAL CHEMISTRY LABORATORY

22-MAY-1996 12:47:49.15
GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-2605Blk Sr BX-112 Urie K41987

Config. File: DKA200:[USER.SCUSR.ARCHIVESMP_E0102.CNF;2
Analys. File: NDSCASF:SPECIAL.ASF

Effic. File : DKA200:[USER.SCUSR.EFF]EFFEOGSV10MLWT
Library File: ndsc lib:special.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE]BKGE.CNF;3-- 3-MAY-1996 16:10:45.

Acquisition time : 22-MAY-1996 10:47:30 Sample quantity: 1.00000E+00 samp
Sample (EOI) time: 16-MAY-1996 13:00:00 1 Sample geometry: PO-GSV-10ML-W-F
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:07.37 0.1%

Peak Search Sens.: 4.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 45.00

Analyses by

Half life ratio: 8.00
Systematic Erro: 1.30
WTM error limit: 3.00

PEAK V16.6 PEAKEFF V2.2 ENBACK V1.5 NID V3.2
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission

Nuclide
SR-85

Uncorrected Decay Corr 1-Sigma
Energy %Abn %Eff uCi/samp uci/samp %Error Status
514.00 96.00* 4.794E+00 7.633E-03 8.134E-03 4.60 Ox
868.60 0.01 3.259E+00 ----- Line Not Found ----- Absent

Final Mean for 1 Valid Peaks .134E-03+/- 3.740-04 ( 4.60%)

Flag: "t*"t = Keyline

2329



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sazple ID : 96-2605Blk Sr

Page : 2
Acquisition date : 22-MAY-1996 10:47:30

It Energy

513.63
558.43*
582.52*

1121.26
1172.94
1385.39
2611.92*

Area FNIN Channel Left

93576
5

16
24
27
11
2

1.21 1351.45
0.95 1469.07
1.11 1532.31
0.43 2946.99
1.41 3082.74
0.47 3640.80
2.12 6864.73

1344
1464
1528
2937
3073
3634
6855

Pw %Err

16 0.3
11333.2

9 69.7
17 48.2
15 47.6
11 51.6
16361.1

Fit Nuclides Activity
uCi/samp

SR-85 8. 134E-03

Minimum Detectable Activity Report

MDA
(uCi/samp)

1.4064E-05
1. 9015E-05
9.6464E-05
3.8246E-04

Nuclide

TC-95M
1-131
TH-227
NP-239

Bckgnd
Su

1461.
997.

1402.
1441.

Energy
(keV)

204.12
364.49
235.97
277.60

2330



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORT1WvEST NATIONAL LAB 22-MAY-1996 15:19:51.78
ANALYTICAL CHEMISTRY LABORATORY GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-2606Blk Sr BX-112 Urie X41987

Config. File: DKA200:[USER.SCUSR.ARCHIVEISMP_E0103.CNF;1
Analys. File: ND_SCASF:SPECIAL.ASF

Effic. File : DKA200: [USER.SCUSR.EFFIEFF_EOGSV10MLWT
Library File: nd-sc-lib:special.nlb

Backgnd File: DIKA200:[USER.SCUSR.ARCHIVE]BKGE.CNF;3 - 3-MAY-1996 16:10:45.

Acquisition time :
Sample (EOI) time:
Elapsed live time:
Elapsed real time:

22-MAY-1996 13:19:34
16-MAY-1996 13:00:00 v
0 02:00:00.00
0 02:00:07.31 0.1%

Sample quantity: 1.OOOOOE+00 samp
Sample geometry: PO-GSV-10ML-W t-

Peak Search Sens.: 4.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 45.00

Half life ratio:
Systematic Erro:
WTM error limit:

Analyses by PEAK V16.6
WTMEAN V1.8

PEAKEFF V2.2 ENBACK Vl.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission

Nuclide Energy
SR-85 514.00

868.60

%Abn
96.00*
0.01

Final Mean for 1

Uncorrected Decay Corr I-Sigma
%Eff uci/samp uCi/samp %Error Status

4.794E+00 7.564E-03 8.070E-03 4.60 OK
3.259E+00 ----- Line Not Found ----- Absent

Valid Pea 8.070E-03+/- 3.711E-04 ( 4.60%)

Flag: "*" - Keyline

8.00
1.30
3.00

NID V3.2

4



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-2606B1k Sr

Page : 2
Acquisition date : 22-MAY-1996 13:19:34

It Energy

0
0
0
0
0
0
0

513.63
558.23*
893.75

1000.60
1363.26
1459.45*
1763. 09*

Area FWM4 Channel Left

92734
3

19
38
17
22
16

1.24
1.20
2.07
1.58
1.74
1.06
4.28

1351.44
1468.53
2349.47
2630.10
3582.67
3835.39
4633.23

1345
1463
2343
2621
3576
3827
4624

Pw %Err

15 0.3
15589.5
13 56.9
16 28.6
11 30.8
18 52.9
16 47.4

Fit Nuclides Activity
uci/samp

SR-85 8.070E-03

Minimum Detectable Activity Report

MDA
(uCi/samp)

1.3951E-05
1.9454E-05
9.6530E-05
3.9964E-04

Bckgnd
SunNuclide

TC-95M
1-131
TH-227
NP-239

1434.
1025.
1393.
1479.

Energy
(kev)

204.12
364.49
235.97
277.60

2332



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB 23-MAY-1996 08:45:11.62
ANALYTICAL CHEMISTRY LABORATORY GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-2612B1k Sr BX-112 Urie K41987

Config. File: DKA200: [USER.SCUSR.ARCHIVE]SM?_EO1OS.CNF;l
Analys. File: NDSCASF:SPECIAL.ASF

Effic. File : DKA200: [USER.SCUSR.EFFEFFEOGSV10MLW_T
Library File: ndsc lib:special.nlb

Backgnd File: DKA200:fUSER.SCUSR.ARCHIVE]BKGE.CNF;3 "- 3-MAY-1996 16:10:45.

Acquisition time : 23-MAY-1996 06:44:54 Sample quantity: 1.00000E+00 samp
Sample (EOI) time: 16-MAY-1996 13:00:00 Sample geometry: PO-GSV-10ML-W
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:07.38 0.1%

Peak Search Sens.: 4.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 45.00

Half life ratio:
Systematic Erro:
WTM error limit:

Analyses by PEAK V16.6
WTbMEAN V1. 8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission

Nuclide Energy
SR-85 514.00

868.60

%Abn
96.00*
0.01

Final Mean for 1

Flag: "*" - Keyline

Uncorrected Decay Corr 1-Sigma
%Eff uCi/samp uci/samp,

4.794E+00 7.663E-03 8.239E-03
%Error
4.60

Status
OK

3.259E+00 ----- Line Not Found ----- Absent

Valid Pek =8.239E-03+/- 3.788E-04 ( 4.60%)

2333

8.00
1.30
3.00

NID V3.2

-



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-2612B1k Sr

Page : 2
Acquisition date : 23-MAY-1996 06:44:54

It Energy

0
0
0
0
0
0
0

513.63
802.39*

1098.68
1244.58
1654.05
1705.87
2611.73*

Area FWAM Channel

93937
16
12
4

14
10

5

1.23
0.53
2.58
0.85
1.06
0.80
1.51

1351.44
2109.58
2887.68
3270.90
4346.68
4482.85
6864.23

Left Pw %Err

1343
2105
2873
3264
4337
4474
6856

17 0.3
9 63.8

18107.8
9141.3

16 41.9
13 50.9
16168.6

Fit Nuclides Activity
uCi/samp

SR-85 8. 239E-03

Minimum Detectable Activity Report

MDA
(uCi/samp)

1.3965E-05
2. 1194E-05
9.8980E-05
4.9548E-04

Nuclide

TC-95M
1-131
TH-227
NP-239

Bckgnd
Sum

1413.
1073.
1388.
1483.

Energy
(keV)

204.12
364.49
235.97
277.60

2334



WHC-SD-WM-DP- 170, REV. I

BATTELLE / PACIFIC NORTrJEST NATIONAL LAB <
ANALYTICAL CHEMISTRY LABORATORY

Sample Title: Dir#1 Sr Bx112 Lkc

20-MAY-1996 14:26:43.42
GAMMA ENERGY ANALYSIS (GEA)

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMPDO402.CNF;l
Analys. File: ND_SCASF:SPECIAL.ASF

Effic. File : DKA200:[USER.SCUSR.EFF]EFFD0GSV10MLWM
Library File: ndsclib:special.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVEJBKGD.CNF;48 ' - 14-MAY-1996 17:57:33

Acquisition time :
Sample (EOI) time:
Elapsed live time:
Elapsed real time:

Peak Search Sens.:
Eng. Tol. (FWHM) :
Errors propagated:
Abundance limit :

20-MAY-1996 12:26:27
16-MAY-1996 13:00:00
0 02:00:00.00
0 02:00:05.66 0.1%

4.00000
0.75
Yes
45.00

Sample quantity: 1.00000E+00 sample
Sample geometry: P0-GSV-10ML-W

Half life ratio:
Systematic Erro:
WTM error limit:

8.00
1.30
3.00

Analyses by PEAK V16.6
WTMEAN Vl.8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission

Nuclide
SR-85

Uncorrected Decay Corr 1-Sigma
Energy %Abn %Eff uCi/sample uCi/sample %Error Status
514.00 96.00* 4.023E+00 9.520E-03 9.938E-03 4.59 OK
868.60 0.01 2.668E+00 ----- Line Not Found ----- Absent

Final Mean for 1 Valid Peak -03+/- 4.565E-04 ( 4.5)

Flag: "*" = Keyline

60#F.

2335

NID V3.2



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : Dir#1 Sr Bx112 Acquisition date :

Page : 2
20-MAY-1996 12:26:27

It Energy

445.12
514.06
559.84
802.20*
882.09

1053.13
1254.94
1461.26*
2614.69*

Area FlFM Channel

48
97954

28
52
14
29
13
22
9

0.99
1.46
0.88
0.59
0.95
1.75
0.44
2.89
0.80

1187.98
1371.94
1494.13
2141.02
2354.30
2810.97
3349.91
3901.00
6983.95

Left Pw %Err

1185
1363
1484
2132
2349
2803
3341
3892
6973

8
19
19
18
10
18
17
18
19

Fit Nuclides Activity
uCi/sample

66.1
0.3

79.7
19.4
64.9
35.1
57.7
60.4
87.7

SR-85 9.938E-03

Minimum Detectable Activity Report

MDA
(uCi/sample)

1.6975E-05
2.1158E-05
1. 1500E-04
2.7622E-04

Nuclide

TC-95M
1-131
TH-227
NP-239

Bckgnd
Sum

1804.
1266.
1803.
1785.

Energy
(keV)

204.12
364.49
235.97
277.60

233G



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB 21-MAY-1996 08:37:40.88
ANALYTICAL CHEMISTRY LABORATORY GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-2608 Sr BX-112 Urie K41987

Config. File: DKA200: [USER.SCUSR.ARCHIVE)SMPD0406.CNF;1
Analys. File: NDSCASF:SPECIAL.ASF

Effic. File : DKA200: [USER.SCUSR.EFFIEFFDOGSV10MLWM
Library File: nd-sc-lib:special.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE]BKGD.CNF;48 -

Acquisition time :
Sample (EOI) time:
Elapsed live time:
Elapsed real time:

21-MAY-1996 06:37:27 Sample quantity:
16-MAY-1996 13:00:00 cZ Sample geometry:
0 02:00:00.00
0 02:00:05.25 0.1%

14-MAY-1996 17:57:33

1.00000E+00 samp
PO-GSV-10ML-W pg

Peak Search Sens.: 4.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 45.00

Half life ratio:
Systematic Erro:
WTM error limit:

Analyses by : PEAK V16.6
WTMEAN V1.8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/samp uCi/samp %Error Status
SR-85 514.00 96.00* 4.024E+00 8.486E-03 8.930E-03 4.60 OK

868.60 0.01 2.668E+00 ----- Line Not Found ----- Absent

Final Mean for 1 Valid Peaks 4.104E-04

Flag: "-" = Keyline

2337

8.00
1.30
3.00

NID V3.2

-



WHC-SD-WM-DP-170, REV. I

Post-NID Peak Search Report
Sample ID : 96-2608 Sr BX-

Page : 2
Acquisition date : 21-MAY-1996 06:37:27

It Energy Area FWH24 Channel Left Pw %Err Fit Nuclides Activity
uCi/sazp

0 513.98 87319 1.46 1371.73
0 558.80* 7 1.21 1491.36
0 1461.01* 12 2.09 3900.33

MiniMum Detectable Activity Report

Bckgnd En
Nuclide Sum (k

TC-95M 1729. 20
1-131 1153. 36
TH-227 1616. 23
NP-239 1624. 27

1363
1486
3888

ergy
eV)

4.12
4.49
5.97
7.60

19 0.3
14247.9
21123.5

MDA
(uci/sanp)

1.6762E-05
2.1555E-05
1.1196E-04
3 .2919E-04

2338

SR-85 8.930E-03



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB
ANALYTICAL CHEMISTRY LABORATORY

21-MAY-1996 11:06:31.10
GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-2608Dup Sr BX-112 Urie K41987

Config. File: DKA200:[USER.SCUSR.ARCHIVE]SMPD0407.CNF;l
Analys. File: NDSCASF:SPECIAL.ASF

Effic. File : DKA200:(USER.SCTUSR.EFF]EFFDOGSV10MLW_M
Library File: ndsc lib:special.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE]BKGD.CNF;48- - 14-MAY-1996 17:57:33

Acquisition time : 21-MAY-1996 09:06:15 Sample quantity: 1.OOOOOE+00 samp '
Sample (EOI) time: 16-MAY-1996 13:00:00 - Sample geometry: PO-GSV-10ML-W-tw.
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:05.14 0.1%

Peak Search Sens.: 4.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 45.00

Analyses by

Half life ratio: 8.00
Systematic Erro: 1.30
WTM error limit: 3.00

PEAK V16.6 PEAKEFF V2.2 ENBACK V1.5 NID V3.2
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission

Nuclide
SR-85

Flag: "*

Uncorrected Decay Corr 1-Sigma
Energy %Abn %Eff uCi/samp uci/samp %Error Status
514.00 96.00* 4.024E+00 8.431E-03 8.882E-03 4.60 OK
868.60 0.01 2.668E+00 ----- Line Not Found ----- Absent

Final Mean for 1 Valid Peaks = . 82E-03+/- 4.082E-04 ( 4.60%)

" = Keyline

2339



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-2608Dup Sr

Page : 2
Acquisition date : 21-MAY-1996 09:06:15

It Energy

0
0
0
0
0

92.59*
513.94
597.95
968.04

1129.09

Area FWIFI Channel Left

89
86755

33
22
11

1.18
1.46
3.62
3.79
2.69

247.39
1371.62
1595.84
2583.77
3013.80

243
1362
1588
2576
3001

Pw %Err

10
20
19
14
18

Fit Nuclides Activity

80.4
0.3

67.6
33.2
85.3

SR-85

uCi/samp

8.882E-03

Minimum Detectable Activity Report

MDA
(uCi/samp)

1.6190E-05
2.0746E-05
1.0714E-04
3.3965E-04

Nuclide

TC-95M
1-131
TH-227
NP-239

Bckgnd
Su

1609.
1049.
1468.
1627.

Energy
(keV)

204.12
364.49
235.97
277.60

2340



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB
ANALYTICAL CHEMISTRY LABORATORY

Sample Title: 96-2613 Sr BX-112 Urie K41987

Config. File: DKA200: [USER.SCUSR.ARCHIVEISMP_D040.CNF;I
Analys. File: NDSCASF:SPECIAL.ASF

Effic. File : DKA200: [USER.SCUSR.EFF}EFFDOGSV1OMLW_M
Library File: ndsc-lib:special.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE)BKGD.CNF;48

Acquisition time : 21-MAY-1996 11:58:52 Sample quantity:
Sample (EOI) time: 16-MAY-1996 13:00:00 / Sample geometry:
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:05.25 0.1%

(Y Y C ' S(2s((2L
21-MAY-1996 13:59:06.50

GAMMA ENERGY ANALYSIS (GEA)

14-MAY-1956 17:57:33

1.00000E+00 samp
P0-GSV-10ML-W

Peak Search Sens.: 4.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 45.00

Half life ratio:
Systematic Erro:
WTM error limit:

Analyses by PEAK V16.6
WTMEAN V1.8

PE.AKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission

Nuclide Energy
SR-85 514.00

868.60

Uncorrected Decay Corr 1-Sigma
%Abn %Eff uci/samp uCi/samp %Error Status
96.00- 4.024E+00 8.59SE-03 9.070E-03 4.60 Ox
0.01 2.668E+00 ----- Line Not Found ----- Absent

Final Mean for 1 Valid Peaks = 70E-03+/- 418E0 (

Flag: "-*"- = Keyline

2341

8.00
1.30
3.00

NID V3.2



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-2613 Sr BX-

Page : 2
Accuisition date : 21-MAY-1996 11:58:52

It Energy

0
0
0
0
0
0

513.86
558.24*
584.28*
911.38*

1120.16
1327.41

Area FW-f4 Channel

88490
12

4
4

26
7

1.48
1.46
0.80
3.28
7.04
0.46

1371.43
1489.86
1559.36
2432.51
2989.98
3543.46

Left Pw %Err

1363
1481
1548
2422
2977
3536

19 0.3
16137.5
16472.4
23360.7
23 51.5
11 80.1

Fit Nuclides Activity
uCi/samtp

SR-85 9.070E-03

Minimum Detectable Activity Report

MDA
(uCi/samp)

1.6790E-05
2.1422E-05
1.1324E-04
3.5640E-04

Nuclide

TC-95M
1-131
TH-227
NP-239

Bckgnd
Sum

1726.
1096.
1626.
1669.

Energy
(keV)

204.12
364.49
235.97
277.60

2342



WHC-SD-WM-DP-170, REV 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB
ANALYTICAL CHEMISTRY LABORATORY

Sample Title: 96-2613Dup Sr BX-112 Urie K41987

Config. File: DKA200:[USER.SCUSR.ARCHIVEISMP_D0409.CNF;1
Analys. File: NDSCASF:SPECIAL.ASF

Effic. File : DKA200:[USER.SCUSR.EFFEFFDOGSVlOMLWM
Library File: nd sc-lib:special.nlb

Backgnd File: DKA200: IUSER.SCUSR.ARCHIVEBKGD.CNF;48>-

Acquisition time : 21-MAY-1996 14:13:53 Sample quantity:
Sample (EOI) time: 16-MAY-1996 13:00:00 - Sample geometry:
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:04.58 0.1%

rV-T5-- IZA[Th

21-MAY-1996 16:14:06.06
GAMMA ENERGY ANALYSIS (GEA)

14-MAY-1996 17:57:33

1.OOOOOE+00 samp -

PO-GSV-1OML-W n

Peak Search Sens.: 4.00000
Eng. Tol. (FWhM) : 0.75
Errors propagated: Yes
Abundance limit : 45.00

Analyses by

Half life ratio:
Systematic Erro:
WTM error limit:

PEAK V16.6 PEAKEFF V2.2 ENBACK V1.5
WTMEAN V1.8 MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission

Nuclide
SR-85

8.00
1.30
3.00

NID V3.2

Uncorrected Decay Corr 1-Sigma
Energy %Abn %Eff uCi/samp uCi/samp %Error Status
514.00 96.00* 4.024E+00 7.211E-03 7.614E-03 4.60 OK
868.60 0.01 2.668E+00 ----- Line Not Found ----- Absent

Final Mean for 1 Valid Peak .614E-03+/- 3.501E-04 ( 4.60%)

Flag: *= Keyline

2343
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WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-2613Dup Sr

Page : 2
Acquisition date : 21-MAY-1996 14:13:53

It Energy

0
0
0
0
0

366.75
513.90
570.02-
828.82
965.45

Area FW:IM Channel Left

171
74205

3
33
13

4.14
1.49
1.01
3.31
2.11

978.85
1371.52
1521.29
2212.09
2576.87

970
1361
1513
2205
2570

Pw %Err

20 55.3
21 0.4
12550.0
15 25.2
12 64.1

Fit Nuclides Activity
uCi/samp

SR-85 7.614E-03

Minimum Detectable Activity Report

MDA
(uCi/samp)

1.5416E-05
2.0022E-05
1.0577E-04
3.3689E-04

Nuclide

TC-95M
1-131
TH-227
NP-239

Bckgnd
Sum

1452.
942.

1408.
1411.

Energy
(keV)

204.12
364.49
235.97
277.60

2344



WHC-SD-WM-DP-170, REV 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAS 23-MAY-1996 08:43:21.05
ANALYTICAL CHEMISTRY LABORATORY GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-2611Blk Sr BX-112 Urie K41987

Config. File: DKA200:[USER.SCUSR.ARCHIVE)]SMP_DO414.CNF;l
Analys. File: NDSCASF:SPECIAL.ASF

Effic. File : DKA200:[USER.SCUSR.EFF]EFFDOGSVlOMLWM
Library File: nd sclib:special.nlb

Backgnd File: DKA200: (USER.SCUSR.ARCHIVE]BKGD.CNF;48

Acquisition time : 23-MAY-1996 06:43:08
Sample (EOI) time: 16-MAY-1996 13:00:00 .
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:04.52 0.1%

Peak Search Sens.: 4.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 45.00

- 14-MAY-1996 17:57:33

Sample quantity: 1.00000E+00 samp -
Sample geometry: PO-GSV-10ML-W.-Cg

Half life ratio:
Systematic Erro:
WTM error limit:

8.00
1.30
3.00

Analyses by PEAK V16.6
WTMEAN V1.8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission

Nuclide Energy
SR-85 514.00

868.60

%Abn
96.00*
0.01

Final Mean for I

Flag: "I*" = Keyline

Uncorrected Decay Corr 1-Sigma
%Eff uCi/samo uci/samp %Error Status

4.023E+00 7.329E-03 7.880E-03 4.60 OK
2.666E+00 ----- Line Not Found ----- sent

Valid Peaks 7.80E-03+/- 3.623E-04 ( 4.60%)

2345
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WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : 96-26llBlk Sr

Page : 2
Acquisition date : 23-MAY-1996 06:43:08

It Energy

0
0
0
0

124.69
514.00
971.02

1460.76*

Area FW-IM Channel Left

152
75413

8
12

1.39
1.48
0.47
2.47

333.02
1371.80
2591.73
3899.65

330
1362
2582
3890

Pw %Err

8 35.7
21 0.4
15142.6
18103.3

Fit Nuclides Activity
uCi/samp

SR-85 7.880E-03

Minimum Detectable Activity Report

MDA
(uci/samp)

1.5436E-05
2. 3581E-05
1.0886E-04
5. 6181E-04

Nuclide

TC-95M
1-131
TH-227
NP-239

Bckgnd
Sum

1401.
976.

1317.
1455.

Energy
(keV)

204.12
364.49
235.97
277.60

234S



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB 22-MAY-1996 08:56:06.63
ANALYTICAL CHEMISTRY LABORATORY GAMMA ENERGY ANALYSIS (GEA)

Sample Title: Std Sr BX-112 Urie K41987

Config. File: DKA200: [USER.SCUSR.ARCHIVE}SMP_D0410.CNF;1
Analys. File: ND_SCASF:SPECIAL.ASF

Effic. File : DKA200:[USER.SCUSR.EFF]EFFDOGSV10MLW M
Library File: nd-sclib:special.nlb

Backgnd File: DKA200: [USER.SCUSR.ARCHIVE]BKGD.CNF;4S- 14-MAY-1996 17:57:33

Acquisition time : 22-MAY-1996 06:55:54 Sample quantity: 1.00000E+00 samp
Sample (EOI) time: 16-MAY-1996 13:00:00 - Sample geometry: PO-GSV-10ML-W Dr
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:05.07 0.1%

Peak Search Sens.: 4.00000
Eng. Tol. (FWHM) : 0.75
Errors propagated: Yes
Abundance limit : 45.00

Analyses by

Half life ratio: 8.00
Systematic Erro: 1.30
WTM error limit: 3.00

PEAK V16.6 PEAKEFF V2.2 ENBACK V1.5 NID V3.2
WTMEAN Vl.8 MINACT V2.5

Nuclide Line Activity.Report

Nuclide Type: fission
Uncorrected Decay Corr 1-Sigma

Nuclide Energy %Abn %Eff uCi/samp uCi/samp %Error Status
SR-85 514.00 96.00* 4.024E+00 8.226E-03 8.751E-03 4.60 OK

868.60 0.01 2.668E+00 ----- Line Not Found ------ Absent

Final Mean for 1 Valid Peaks 03+/- 4

Flag: "*"- = Keyline

2347



WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : Std Sr BX-112

Page : 2
Acquisition date : 22-MAY-1996 06:55:54

It Energy Area FVEM Channel Left Pw %Err Fit Nuclides Activity
uCi/samp

0.63 1172.05
1.47 1371.65
1.53 2979.48
4.40 3240.92
4.36 6981.11

1170
1361
2972
3228
699

8
22
14
18
22

Minimum Detectable Activity Report

Energy
(keV)

204.12
364.49
235.97
277.60

MDA
(uCi/samp)

1.6760E-05
2.3172E-05
1.1589E-04
4.4625E-04

0
0
0
0
0

439.15
513.95

1116.23
1214.13
2613.63*

52
84651

20
16
16

56.1
0.4

36.2
58.2
51.3

SR-85

Bckgnd
SumNuclide

TC-95M
1-131
TH-227
NP-239

8.751E-03

1689.
1119.
1606.
1645.

2348



WHC-SD-WM-DP-170, REV. 1

BATTELLE / PACIFIC NORTHWEST NATIONAL LAB 22-MAY-1996 12:45:02.51
ANALYTICAL CHEMISTRY LABORATORY GAMMA ENERGY ANALYSIS (GEA)

Sample Title: Blk Sr BX-112 Urie X41987

Config. File: DKA200: [USER.SCUSR.ARCHIVE)SMPD0411.CNF;2
Analys. File: ND_SC_ASF:SPECIAL.ASF

Effic. File : DKA200: [USER.SCUSR.EFFEFFDOGSV1OMLW M
Library File: nd-sc-lib:special.nlb

Backgnd File: DKA200:EUSER.SCUSR.ARCHIVE}BKGD.CNF;48 - 14-MAY-1996 17:57:33

Acquisition time :
Sample (EOI) time:
Elapsed live time:
Elapsed real time:

Peak Search Sens.:
Eng. Tol. (FWHM) :
Errors propagated:
Abundance limit :

22-MAY-1996 10:44:45
16-MAY-1996 13:00:00'-
0 02:00:00.00
0 02:00:05.11 0.1%

4.00000
0.75
Yes
45.00

Sample quantity: l.00000E+00 samp
Sample geometry: P0-GSV-10ML-W

Half life ratio:
Systematic Erro:
WTM error limit:

8.00
1.30
3.00

Analyses by PEAK V16.6
WTMEAN V1.8

PEAKEFF V2.2 ENBACK V1.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission

Nuclide Energy
SR-85 514.00

868.60

%Abn
96.00*

0.01

Final Mean for I

Flag: "*" = Keyline

Uncorrected Decay Corr 1-Sigma
%Eff uCi/samp uCi/samp %Error Status

4.024E+00 8.410E-03 8.963E-03 4.60 OK
2.668E+00 ----- Line Not Found ----- Absent

Valid Peak E- 4 E-04 ( 4.60%)

2349
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WHC-SD-WM-DP-170, REV. 1

Post-NID Peak Search Report
Sample ID : Elk Sr BX-112

Page : 2
Acquisition date : 22-MAY-1996 10:44:45

It Energy

0
0
0
0

513.98
558.08*
709.33

1225.12

Area FWT 4 Channel Left

86542
5

20
34

1.47 1371.73
2.50 1489.43
2.19 1893.13
1.71 3270.25

1362
1482
1880
3259

Pw %Err

21 0.4
13297.4
17 81.5
23 25.0

Fit Nuclides Activity
uCi/samp

SR-85 8.963E-03

Minimum Detectable Activity Report

MDA
(uCi/samp)

1.679BE-05
2.3627E-05
1.1399E-04
4.7452E-04

Nuclide

TC-95M
1-131
TH-227
NP-239

Bckgnd
Sum

1690.
1131.
1536.
1694.

Energy
(keV)

204.12
364.49
235.97
277.60

2350



WHC-SD-WM-DP-170, REV. 1 Cr- o c
BATTELLE / PACIFIC NORTHWEST NATIONAL LAB 22-MAY-1996 15:15:30.97
ANALYTICAL CHEMISTRY LABORATORY GAMMA ENERGY ANALYSIS (GEA)

Sample Title: 96-2605Blk+Std Sr BX-112 Urie K41987

Config. File: DKA200: [USER.SCUSR.ARCHIVE]SMPDO412.CNF;l
Analys. File: NDSCASF:SPECIAL.ASF

Effic. File : DKA200:[USER.SCUSR.EFF)EFFDOGSV10MLWM
Library File: nd sc lib:special.nlb

Backgnd File: DKA200:[USER.SCUSR.ARCHIVE]BKGD.CNF;48

Acquisition time : 22-MAY-1996 13:15:14 Sample quantity:
Sample (EOI) time: 16-MAY-1996 13:00:00 L- Sample geometry:
Elapsed live time: 0 02:00:00.00
Elapsed real time: 0 02:00:05.06 0.1%

Peak Search Sens.: 4.00000
Eng. Tol. (FWHM) : 0.75 Half life ratio:
Errors propagated: Yes Systematic Erro:
Abundance limit : 45.00 WTM error limit:

14-MAY-1996 17:57:33

1.00000E+00 samp -
PO-GSV-10ML-W vv

8.00
1.30
3.00

Analyses by PEAK V16.6
WTMEAN V1.8

PEAKEFF V2.2 ENBACK Vl.5
MINACT V2.5

Nuclide Line Activity Report

Nuclide Type: fission

Nuclide Energy
SR-85 514.00

868.60

%Abn
96.00*

0.01

Final Mean for 1

Flag: "*"' = Keyline

Uncorrected Decay Corr
%Eff uci/samp uci/samp

4.023E+00 8.246E-03 8.798E-03
2.668E+00 ----- Line Not Found

Valid Peaks 3+/- 4.04

2351

NID V3.2

1-Sigma
%Error

4.60
Status

OK
Absent

q.



WHC-SD-WM-DP-170, REV. 1
Post-NID Peak Search Report
Sample ID : 96-2605B1k+Std Acquisition date :

Page : 2
22-MAY-1996 13:15:14

It Energy

370.31*
435.55
514.03
631.32
636.23
767.50

1333.67
1358.59

Area FWHM Channel

48
28

84848
11
24

8
14
12

1.06
0.92
1.46
0.90
2.19
0.94
1.03
1.06

988.35
1162.44
1371.87
1684.91
1698.00
2048.39
3560.19
3626.74

Left Pw %Err

985
1159
1363
1673
1691
2041
3553
3618

8 94.9
6 86.7

20 0.4
13120.2
13 43.1
12114.7
13 54.4
14 43.3

Fit Nuclides Activity
uci/samp

SR-85 8.798E-03

Minimum Detectable Activity Report

MDA
(uCi/samp)

1.6608E-05
2.2615E-05
1.1326E-04
4.8044E-04

Nuclide

TC-95M
1-131
TH-227
NP-239

Bckgnd
Sum

1649.
1018.
1504.
1633.

Energy
(keV)

204.12
364.49
235.97
277.60

2352



QA Filename
Parameter Name
Start/End Dates
Mean +- Std Dev

. 35
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. 32
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QfA filename
Parameter Name
Start/End Dates
Mean +- Stdl 0ev

0Kfl200: [OAIAM.QAJOET-3.QAF;1
NLACTVTY-CO (Co-SO Decay Corrected Activity)
1-MAR-i996 14: 08: 14 through 30-M~AY-1996 07: 35:39
0.703000 +- 7.030000E-03 (1.00 %l) <USER>

b~ir1 -/eLclv0
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QA filename
Parameter Name
Start/End Dates
Mean +- Std Dev

DKA200:[GAIMA.QA]DETJH.QAF;1
NLACTVTY-AM (Am-241 Decay Corrected Activity)
1-MAR-1996 10:09:25 through 30-MAY-1996 07:35:44
0,669000 +- 6. 690000E-03 (1.00 %) <USER>
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WHC-SD-WM-DP-170, REV. 1
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WHC-SD-WM-DP-170, REV. 1

P.B.C.-1 Control Chart Counts and Backgrounds

Decay-
100 min Corrected

Date Bkg. SrY- cpm Tc-99 ccpm

1/02/96 27.11 133811 14639.69 54144 5387.29

1/03/96 27.89 133774 14635.75 54094 5381.51

1/04/96 26.68 133012 14554.49 54011 5374.42

1/05/96 27.94 133156 14569.86 54545 5426.56

1/08/96 2603 133605 14624.08 54145 5388.47

1/09/96 26.01 133589 14623.31 54202 5394.19

1/10/96 26.42 133271 14588.95 54527 5426.28

1/11/96 27.44 133158 14576.39 54076 5380.16

1/12/96 25.14 133131 14576.92 54268 5401.68

1/15/96 26.47 133937 14666.78 53999 5373.43

1/16/96 26.78 133184 14584.78 54034 5376.62

1/17/96 28.32 133733 14644.29 54326 5404.28

1/18/95 27.42 133442 14614.31 54189 5391.48

1/19/96 27.58 133489 14620.26 54224 5394.82

1/22/96 26.09 133449 14620.40 54199 5393.81

1/23/96 25.47 133406 14617.32 53729 5347.43

1/24/96 25.35 133428 14620.83 54003 5374.95 1/25/96Lowgas

1/26/96 25.37 133569 14633.22 54176 5392.23 1/26/96new gas

1/29/96 24.36 132581 14533.72 53029 5278.54

1/30/96 26.81 133107 14589.76 54157 5388.89

1/31/96 26.73 132150 14435.69 53520 5325.27

2/01/96 26.77 132368 14510.55 53670 5340.23

2/02/96 26,19 132907 14571.35 53598 5333.61

2/05/96 26.5 132438 14522.09 53225 5295.75 replaced gas

2/05/96 26.75 133043 14588.56 53452 5318.45 regulalor2/5/96

2/06/96 28.27 133367 14623.46 54044 5376.13

2/07/96 27.44 133701 14662.04 54065 5379.06

2/08/96 28.79 133256 14612.62 54036 5374.81

2/09/96 29.61 132789 14561.35 53810 5351.39

2/12/96 2848 133576 14651.99 53667 5338.22
2/13/96 27.17 133488 14644.72 54101 5382.93

2/14/96 28.18 133510 14646.99 53983 5370.12

2/15/96 26.15 133535 14652.94 54096 538345

2/16/96 26.50 133591 14659.68 53236 5297.10
2/20/96 29.38 133091 14605.39 53540 5324.62

2/21/96 29.38 133002 14596.56 53757 5346.32
2/22/96 28.45 133403 14642.66 53811 5352.65
2/23/96 27.46 132424 14537.02 53534 5325.94

2/26/96 29.17 133188 14622.07 53343 5305.13
2/27/96 27.85 133211 14627.02 54109 5383.05
2/28/96 27.94 133178 14624.25 53629 5334.96
2/29/96 28.55 133223 14629.50 54376 5409.05

3/01/96 28.21 133519 14663.41 54021 5373,89

3/04/96 28.16 133327 14645.24 54061 5377.94
3/05/96 29.85 133402 .1465260 54233 5393.45 lean dish 3/5/96

3/06/96 27.88 132177 1 14520.87 53964 5368.52
3/07/96 25561 133189 j 14635.80 54189 5393.34

2357



WHC-SD-WMDP-170, REV 1

P.B.C.-1 Control Chart Counts and Backgrounds

Decay.
100 min. Corrected

Date Bkg. SY.90 cpm Tc-99 cepm

3/08/96 28.82 133334 14649.14 54210 5392.18

3/11/98 27.33 132140 14522.19 54125 5385.17

3/12/98 28.08 132072 14514.83 53810 5352.92

3/13/98 29.11 132446 14555.85 54039 5374.79

3/14/96 30.47 132302 14539.45 53798 5349.33
3/15/96 30.05 132329 14543.84 5360 5330.65

3/18/96 30.04 132084 14519.74 53271 5297.06

3/19/96 29.87 133136 14637.02 53773 5347.83

3/20/96 30.29 132887 14809.86 53165 5286.21

3/21/96 31.03 132870 14808.14 53739 5342.87

3/22/96 31.10 132755 14596.35 53922 5361.10

3/25/96 31.06 133344 1464.21 53702 5339.14

3/26/98 30.92 133345 14685.44 53324 5301.48

3/27/96 3090 132770 14603.04 53851 5354.20

3/28/96 31.38 132748 14601.04 53584 5327.02

3/29/96 30.80 132429 14567.47 53785 5347.70

4/01/96 29.83 133277 14664.94 53029 5273.07

4/02/96 31.89 132638 14593.17 54023 5370.41

4/03/96 32.50 132550 14583.75 53469 5314.40

4/04/96 31.65 132662 14598.00 54002 5388.55

4/05/96 31.33 133022 14639.03 53908 5359.47
4/08/96 29.80 132649 14602.68 53296 5300.00

4/09/96 30.50 132394 14574.51 53651 5334.60

4/10/96 31.83 132159 14548.08 53600 5328.17

4/11/96 31.43 132535 14590.97 53893 535787

4/12/96 32.56 133650 14713.74 54052 5372.64

4/15/96 31.24 132284 14567.32 53676 5336.36

4/16/96 31.47 133149 1466.52 53977 5366.23

4/17/96 32.37 132565 14599.02 53901 5357.73
4/18/96 30.40 132308 14573.78 53817 5351.30

4/19/96 32.01 132552 14599.91 54256 5393.59
4/22/96 31.21 132124 14556.41 53981 5366.89
4/23/96 31.17 132374 14585.03 53913 5360.13

4/24/96 32.24 132207 14566.36 53723 5340.06

4/25/96 29.86 132779 14633.13 53653 5335.44
4/26/96 30.38 132597 14613.42 53630 5332.62

4/29/96 30.68 132249 14577.53 53754 5344.72

4/30/96 29.11 133212 14686.63 53540 5324.89

5/01/98 31.61 132965 14657.54 53585 5326.89

5/02/98 32.61 132975 14658.51 53888 5356.19

5/03/96 30.47 132498 14609.12 54043 5373.83

5/06/96 30.99 132532 14615.20 53715 5340.51

5/07/96 31.87 132542 14616.29 54077 537583

5/08/96 30.43 132345 14597.07 54059 5375.47

5/09/96 31.25 132319 14594.25 54087 5377 45

5/10/96 31.43 132462 14610.83 53775 5346.07

5/13/96 28.87 132025 14558.22 53837 5354.83

lean dish 3/28/9%

cleaned 3/28

2358



WHC-SD-WM-DP-170, REV. 1

P.BC.-1 Control Chart Counts and Backgrounds

Decay-
100 min. Corrected

Date Bkg. SrY-90 Cpm Tc-99 ccpm

5/14/96 30.24 132458 14615.56 54077 5377.46

5/15/96 33.72 132687 14638.00 54116 5377.88

5/16/96 34.10 132892 14661.22 54006 5366.50

5/17/96 34.26 132779 14649.51 54317 5397.44

5/20/961 32.21 132698 14645.71 54109 5378.691

5/21/96 31.66 132163 14588.09 53711 5339.44

5/22/96 30.43 132498 14627.48 54113 5380.87

5/23/96 31.88 132642 14642.78 53967 5364.82

5/24/96 35.87 132519 14625.72 53574 5321.53

5/28/96 35.97 132611 14639.65 54081 5372.13

replace new dish

j/
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WHC-SD-WM-DP-170, REV. 1

P.B.C.-2 Control Chart Counts and Backgrounds

Decay.
100 min. Corrected

Date Bkg. SrY.90 cpm Tc-99 ccpm

1/02/96 27.14 128262 13470.15 46268 4599.66

1/03/96 26.15 128248 13470.60 46210 4594.85
1/04/96 28.39 128144 13458.19 46224 4594.01

1/05/96 29.21 128266 13471.05 48410 4611.79
1/08/96 27.78 128254 13473.96 46289 4601.12
1/09/96 27.29 128209 13470.63 46344 4607.11

1/10/96 29.08 126648 13305.26 46170 4587.92
1/11/96 26.17 127397 13388.07 46281 4601.93
1/12/96 26.79 127956 13447.17 46342 4607.41

1/15/96 26.78 127997 13454.16 46252 4598.42
1/16/96 28.14 127345 13384.94 46269 4598.76
1/17/96 28.91 127530 13404.50 46099 4580.99
1/18/96 28.65 127780 13431.99 46062 4577.55

1/19/96 27.73 128154 13473.25 46192 4591.47

1/22/96 27.37 128219 13483.15 48143 4586.93

1/23/96 28.08 127071 13362.30 46158 4587.72

1/24/96 27.47 12803213465.11 4589.13

1/26/96 28.15 128244 13488.52 46198 4591.65

1/29/96 27.84 127006 13380.99 46047 4576.86

1/30/96 28.37 127192 13380.92 46263 4597.93

1/31/96 28.15 127543 134905 46148 4586.65
2/01/96 28.06 127589 13424.88 46261 4598.04

2/02/96 28.03 127914 13460.07 46194 4591.37

2/05/96 27.66 127003 13367.03 46426 4614.94

2/06/96 29.46 127085 13374.66 46128 4583.34

2/07/96 28.02 127030 13371.26 46344 4606.38
2/08/96 27.95 127547 :42 46143 4586.35
2/09/96 29.27 127308 1341.04 46252 4595.93

2/12/96 27.71 127035 13376.53 1 46232 4595.49

2/13/96 27.50 127119 13386.50 46193 4591.80

2/14/96 28.25 127318 13407.59 46220 4593.75
2/15/96 27.52 127284 13405.66 46187 4591.18
2/16/96 27.55 127506 13429.94 46042 4576.65
2/20/96 27.41 127272 13408.93 46093 4581.89
2/21/96 28.74 127772 13461.20 46487 4619.96

2/22/96 29.93 127619 13444.68 46368 4606.87

2/23/96 29.25 127509 13434,66 45843 4555.05

2/26/96 29.35 127309 13416,09 46059 4576.55
2/27/96 27.75 127391 13427,33 46065 4578.75

2/28/96 28.57 127326 13420.48 46025 4573.93
2/29/96 28,87 127014 13388.09 46414 4612.53

3/01/96 27.52 126870 13375.18 45766 4549.08

3/04/96 27.91 127300 13422.86 45783 4550.39
3/05/96 3061 127324 13423.42 45894 4558.79
3/06/96 2821 126897 13381.72 46081 4579.89

3/07/96 [27.58 127334 I 13429.45 45977 4570.12

3/08/96 27.81 127300 1342650 45996 4571.7

/25/96low gas
/26/96new gas

replaced gas
regulator

clean dish 3/5/96
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WHC-SD-WM-DP-170, REV. 1

P.B.C.-2 Control Chart Counts and Backgrounds

Decay-
100 min. Corrected

Date Big. StY-90 Cpm Tc-99 ccpm

3/11/96 28.42 126557 13349.96 45973 4568.88

3/12/96 29.42 126677 13362.47 45479 4518.48

3/13/96 28.24 126934 13391.78 45781 4549.86

3/14/96 27.59 126919 13391.76 48282 4600.61

3/15/96 28.12 126663 13365.01 45833 4555.18

3/18/96 28.16 126693 13370.79 45948 4566.64

3/19/96 28.92 127434 13449.25 45603 4531.38
3/20/96 27.45 127116 13418.05 45743 4546.85

3/21/96 29.32 126552 13357.29 45854 4556.08

3/22/96 29.56 126593 13362.25 45624 4532.84

3/25/96 28.96 126375 13342.46 45722 4543.24

3/26/96 28.58 126617 13369.35 45959 4567.32

3/27/96 28.71 126296 13336.12 46022 4573.49

3/28/96 29.41 126471 13354.79 45618 4532.39

3/29/96 29.11 126755 13386.04 45940 4564.89

4/01/96 28.54 126774 13391.31 46080 4579.46

4/02/96 28.82 126080 13318.42 46014 4572.58
4/03/96 29.45 126807 13395.60 46187 4589.25
4/04/96 29.04 126369 13350.54 46249 4595.86
4/05/96 29,21 126695 13385.76 45580 4528.79
4/08/96 27.20 126780 13399.55 46230 4595.80

4/09/96 28.64 126569 13376.55 46082 4579.58
4/10/96 28.01 127141 13438.70 46218 4593.79

4/11/96 28.56 126239 13343.44 46188 4590.24

4/12/96 29.39 126940 13417.71 46087 4579.31
4/15/96 29.14 126640 13388.84 45585 4529.36
4/16/96 28.72 126804 13407.55 45761 4547.38

4/17/96 29.48 126411 13363.98 45752 4545.72
4/18/96 28.60 126213 13346.80 46054 4576.8
4/19/96 29.20 126546 13382.35 45806 4551.40

4/22/96 29.10 126635 13394.53 45646 4535.50
4/23/96 28.87 126050 13333.64 45823 4553.43
4/24/96 28.87 126050 13334.52 45823 4533.43
4/25/96 27.60 126748 13410.76 45521 4524.50
4/26/96 27.63 126073 13340.03 45712 4543.57
4/29/96 28.48 126804 13419.30 45838 4555.32
4/30/96 27.88 126677 13407.35 45639 4536.02
5/01/96 29.48 126103 13345.65 45991 456962
5/02/96 2874 125688 13303.29 45768 4548.06

5/03/96 29.10 126431 13382.61 45804 4551.30

5/06/96 28.50 125837 13322.86 45787 4550.20
5/07/96 28.51 126406 13384.11 46084 4579.89

5/08/96 28.75 126120 13354.39 46034 4574.65

5/09/96 28.00 126234 I 13368.17 45984 4570.40
5/10/96 28.01 126474 13394.51 45979 4569.89
5/13/96 28.50 125648 13415.11 45715 4543.00
5/14/96 29.10 126540 1340389 45993 4570.20

clean dish 3/28/96
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WHC-SD-WM-DP-170, REV. 1

P.B.C.-2 Control Chart Counts and Backgrounds

Decay-
100 min. Corrected

Date Bug. SrY-90 cpm Tc-99 cepm

5/15/96 28.98 126411 13391.21 45792 4550.22
5/16/96 29.33 126063 13354.77 45910 4561.67
5/17/96 28.81 126098 13359.92 45996 4570.79
5/20/96 29.71 126467 13400.80 45845 4554.79
5/21/96 28.73 126157 13369.79 46015 4572.77
5/22/96 29.49 126262 13381.02 45262 4496.71
5/23/96 29.65 126300 13385.77 46074 4577.75
5/24/96 28.86 125980 13353.50 45591 4530.24
5/28/96 28.74 126338 13395.19 45591 4530.36
5/29/96 29.34 126161 13376.62 46216 4592.26

clean dish

replace new dish

23G2



P.B.C.-1 SrY-90 Control Chart
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P.B.C.-2 SrY-90 Control Chart
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E6 - TOTAL BETA ANALYSIS
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Table 3.4 Total Beta, U, Sr-90 Results, Core 118/119, Seg 2A/2B, Tank BX-1 12

ALO #

96-2605

96-2607
96-2607-DUP

96-2606

96-2608
96-2608-DUP

96-2611

96-2613

96-2613-DUP

96-2612

96-2614

96-2614-DUP

Analysis
Batch

Total Beta I +I-%
uCi/iCORE ID

PROCESS BLANK

118.2A.F

118.2A.F DUP
RPD

PROCESS BLANK

118.2B.F
11 8.2B.F DUP

RPD

PROCESS BLANK

119.2A.F

119.2A.F DUP

RPD

PROCESS BLANK

119.2B.F

119.2B.F DUP

RPD

LAB BLANK

LAB STANDARD

SAMPLE SPIKE

Error

15%

3%

3%

33%

4%
4%

15%

3%

3%

15%

3%

3%

Sr-90 +/-% Uranium +/-%
uCilg Error ug/g Error

<2.2E-1

4.39E + 00
3.60E +00

19.8%

<2.3E-1

4.10E+00
4.17E+00

1.7%

<2.7E-1

8.02E+00
9.87E+00

20.7%

<2.4E-1

5.87E+00
6.13E+00

4.3%

<2.4E-1

101%

<7.4E +0

9% 9.34E +02

10% 9.33E+02
0.1%

<7.4E + 0

10% 1.21E+03
9% 1.15E+03

5.1%

<7.E+0

9% 9.69E +02

9% 9.74E+02

0.5%

<8.OE+0

9% 1.08E+03

9% 1.06E+03
1.9%

<8.0E+1

105%

10%

10%

8%
8%

10%

11%

1.81 E-01

6.16E+01
5.99E+ 01

2.8%

6.46E-02

6.30E +01
6.37E+01

1.1%

1.88E-01

5.74E+ 01

5.80E+01

1.0%

1.94E-01

5.24E + 01

5.35E + 01
2.1%

<3.2E-3

101%

105%

N

10%

9%

C)

-4
p:
m1

2 114% N/A
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WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer Q - e

A.L.O. No. 96-2605BLK

Date Received

Description

0/ 0/ 0 Work order :( 4 1 9%F(0W) :

..-. .09944

Dilution Factor - 1.0056E+01 +/ -

Instrument I P.B.C. - 1 | d/c SrY90 1.8100 1

Date |
Total counts
Count time I
Bkg C/H I
Bkg cnt time |

5 / 8 / 96 1
676
10

30.430 I
100 .

Calculation and Results

Activity UncertaintyJ

dpm/ml 6.77E+02 14.3

MDA

1.10E+02

4.97E-05

Data Entry by 1 1 a 9 Date_________

Calculation and Analytical Data Sheet Reviewed by C Date ciM N

2363

96149

OF

1.00.

Total Beta

uC1/ml 3.05E-04 4 cl



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : SILVERS/BX112 Date Received

A.L.. No. 96-2607

5/ 7/ 96 Work order : K41991 ARF(SOW) : ASR 2785.01

Description : 118.2A.F

..-- .05001

Dilution Factor = 1.9996E+01

Instrument P.B.C. - 1 1 d/c SrY90 1.8100

Date I
Total counts |
Count time |
Bkg C/M |
Bkg cnt time |

Calculation and Results

Activity Uncertainty.X

dpm/ml 2.31E+05

uCi/ml 1.04E-01 4, l x) L

Data Entry by I .\nor- Date

Calculation and Analytical Data Sheet Reviewed by Date______

2370

96149

DF

+/.- 1.00

5 / 8 / 96 |
64006 |

10 -
30.430 |

100 |

Total Beta 2.8

MDA

2.20E+02

9.89E-05 si. VkL-

9-kV-Ic



WHC-SD-WM-DP-170, REV 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : SAJ \-Date Received

A.L.O. No. 96-2607Dup

0/ 0/ 0 Work order : ARF(SDW) :

Description :

---- .05001

Dilution Factor = 1.9996E+01 +/-

Instrument I P.B.C. - 1 | d/c SrY90 1.8100 1

Date
Total counts
Count time
Bkg C/H
Bkg cnt time

5 / 8 / 96 I
58019

10 |
30.430

100

Calculation and Results

Activity Uncertainty.X

dpm/ml 2.09E+05 2.8

uCi/ml 9.41E-02I)( IC 9.89E-05
SESE-OS

Data Entry by I HtL o

Calculation and Analytical Data Sheet Reviewed by

Date 5 19 9

Date

2371

96149

LOUx

Total Beta

MDA

2.20E+02



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : 51 ets £ Date Received

A.L.O. No. 96-2606BLK

0/ 0/ 0 Work order :

Description :

.--- 09944

Dilution Factor - 1.OOS6E+01

Instrument I P.B.C. - 2 1 d/c SrY90 1.8900 1

Date
Total counts
Count time
Bkg C/M
8kg cnt time

5 / 8 / 96 |
415 |
10

28.750
100

Calculation and Results

Activity Uncertainty,% HDA

Total Beta dpm/ml 2.42E+02 32.5 1. 12E+02

uci/ml 1.09E-04 StO 5.05E-05

:--i = oi/ ...

Data Entry by t .A- d Date Qf 19 f.

Calculation and Analytical Data Sheet Reviewed by C*Date 5/1/9

2372

96149

DF

ARF(SW) :

+4/. I.ox

--
- -



WHC-SD-WM-DP-1 7 0, REV. 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : SILVERS/BX112

A.L.O. No. 96-2608

Date Received 5/ 7/ 96 Work order : K41991 ARF(S0W) : ASR 2785.01

Description : 118.2B.F

..-- .05001

Dilution Factor - 1.9996E+01 +/-

Instrument I P.B.C. - 2 | d/c SrY90 1.8900 1

Date
Total counts
Count time
Bkg C/N
Bkg cnt time

5 / 8 / 96 1
61437

10 I
28.750

100

Calculation and Results

Activity Uncertainty,

dpm/ml 2.31E+05 2.8

uCie/m 1.04E-01 1. uiE-04

Data Entry by vC4A .-

Calculation and Analytical Data Sheet Reviewed

Date__ (

by Date -5 A /,6

2373

96149

OF

1.00:

Total Beta

MDA

2.23E+02



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Beta......P

Customer :S\Vues Date Received

A.L.O. No. 96-2608DUP

NL-ALO-430 & 431

0/ 0/ 0 Work order : ARF(SOW) :

Description :

.-.- .05001

Dilution Factor = 1.9996E+01 +/-

Instrument I P.B.C. -

Date |
Total counts I
Count time |
Bkg C/H |
Bkg cnt time

2 1 d/c SrY90 1.8900 1

5 / 8 / 96 1
68971 1

10
28.750 I

100

Calculation and Results

Activity UncertaintyX

dpm/ml 2.60E+05 2.8

HDA

2.23E+02

rL U s999(

Data Entry by tcuo -

Calculation and Analytical Data Sheet Reviewed by

_Date 8190

-ate 57/q 7 6

2374

96149

DF

1. 00Z

Total Beta

uCi/ml 1.17E-01 y 1.00E-04

12



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : ;* Wezs "Date Received

A.L.O. No. 96-2611 BLK

0/ 0/ 0 Work order :

Description :

- - -- .09944

Dilution Factor - 1.0056E+01

Instrument I P.B.C. - 1 1 d/c SrY90 1.8100 1

Date
Total counts
Count time
Bkg C/H
Bkg cnt time

5 / 8 / 96 |
660 I
10 |

30.430
100 |

Calculation and Results

Activity UncertaintyX

dpm/ml 6.47E+02 14.7

uCi/ml 2.92E-04 t0o

Data Entry by --L Date_____

Calculation and Analytical Data Sheet Reviewed by Date

2375

96149

DF

ARF(SOW) :

+/- 1.00,

Total Beta

HDA

1.1OE+02

4.97E-05
uci T -T L5 ti1(



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : SILVERS/BX112 Date Received

A.L.O. No. 96-2613

5/ 7/ 96 Work order : K41991 ARF(SOW) : ASR 2785.01

Description : 119.2A.F

OF .-.- .05001

Dilution Factor = 1.9996E+01

Instrument I P.B.C. - 1 | d/c SrY90 1.8100 1

Date |
Total counts |
Count time |
Bkg C/M I
Bkg cnt time

5 / 8 / 96 |
54664 |

10 |
30.430

100

Calculation and Results

Activity Uncertainty.Z

Total Beta dpm/ml 1.97E+05 2.8

uCi/ml 8.86E-02 -"Y, iCf W

- I74 4
\ 9.89E-05

U.-1$/T 'TT

Data Entry by \no -U

C

Calculation and Analytical Data Sheet Reviewed by

DatesE- (G

Date (4

2376

96149

+/- 1.00

MDA

2.20E+02

C/ 19k



Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : ' Date Received

A.L.O. No. 96-2613DUP Description

0/ 0/ 0 Work order : ARF(SOW) :

-- - - .05001

Dilution Factor - 1.9996E+01 +/-

Instrument I P.B.C. - 1 I d/c SrY90 1.8100 |

Date I
Total counts |
Count time |
Bkg C/ I
Bkg cnt time

5 / 8 / 96 |
50423 |

10 |
30.430 |

100 |

Calculation and Results

Activity Uncertainty.%

dpm/ml 1.81E+05 2.8

MDA

2.20E+02

uCi/ml 8.17E-02 l (r 9.89E-05

-rDt 51E%\

Data Entry by .ZC -ct -

Calculation and Analytical Data Sheet Reviewed by

_IL D9t99

_DateFig 1jfQ

L 5Date

2377

96149

1-.ot

Total Beta



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer Date Received

A.L.O. No. 96-2612BLK

C/ 0/ 0 Work order :

Description :

-- - - .09944

Dilution Factor - 1.0056E+01

Instrument [ P.B.C. - 2 | d/c SrY90 1.8900 1

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

5 / 8 / 96 1
639 |
10 |

28.750
100

Calculation and Results

Activity Uncertainty.j

dpm/ml 6.68E+02 14.7

uCi /ml 3.01E-04 KlCedL&

Data Ent

Calculation and Analytical Data Sheet Review

5.05E-05
.S4EH 'J/ TTSgt.

ry by_ _Date __ ____

ed by Date /

2378

96149

DF

ARF(SCW) :

+/- 1.00%

Total Beta

MDA

1. 12E+02

ITUn A



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : SILVERS/BX112 Date Received 5/ 7/ 96

A.L.. No. 96-2614

Work order : K41991 ARF(SOW) : ASR 2785.01

Description : 119.2B.F

..-. .05001

Dilution Factor - 1.9996E+01

Instrument I P.B.C. - 2 | d/c SrY90 1.8900 1

Date
Total counts
Count time
Bkg C/H
Bkg cnt time

5 / 8 / 96 1
46319

10
28.750

100

Calculation and Results

Activity Uncertainty..

dpm/ml 1.74E+05 2.6

uCi/ml 7.84E-02 / \ 1.00E-04
~ C111 rrj .;1j%

Data Entry by k ..O..A -

Calculation and Analytical Data Sheet Reviewed by_

_Date gig[ 9C

_Date

2373

96149

DF

+/ - 1.00%

Total Beta

MDA

2L23E+02

- -
-

-



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Beta..

Customer : Dat

A.L.O. No. 96-2614D De

...PNL-ALO-430 & 431

e Received

scription

0/ 0/ 0 Work order :

--- .05001

Dilution Factor - 1.9996E+01

Instrument I P.B.C. - 2 d/c SrY90 1.8900 1

Date | 5 / 8 / 96]
Total counts | 55973 I
Count time | 10
Bkg C/M | 28.750 |
Bk; cnt time | 100 |

Calculation and Results

Activity Uncertainty.t MDA

Total Beta dpm/ml 2.10E+05 2.8 2.23E+02

uCi/ml 9.48E-02 c tor \ 1.CE-04
S,-65 Uc T 4 -1U

Data Entry by L cp -g

Calculation and Analytical Data Sheet Reviewed by

_Date 
C

_Date 5- 0k 6

2380

96149

DF

ARF(SOW) :

+/- 1.oot



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : 9 1 egs /

A.L.O. No. BLK

Date Received

Description

0/ 0/ 0 Work order : ARF(SOW) :

-- .99492

Dilution Factor = 1.0051E+00

Instrument P.B.C. - 2 1 d/c SrY90 1.8900 |

Date |
Total counts |
Count time |
Bkg C/H |
Bkg cnt time

Total Beta

Calculation and Results

Calculation and Analytical Data Sheet Reviewed by

2381

Activity Uncertainty.,

dpm/ml -9.50E-02

uCi/ml -4.28E-08

6965.6

PDA

1.12E+01

5.05E-06 'x

Data Entry by t Lo -kt. Dater5___

Date

96149

OF

1.001

5 / 8 / 96 1
287 1
10 1

28.750 I
100 |

*
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Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer : G bet &A' Date Received 0/ 0/ 0 Work order :

A.L.0. No. STD Description : (p G .,

...- .09944 .-- > 10.00000 ---- .09944

Dilution Factor - 1.0113E+03

Instrument j P.B.C. - 1 1 d/c SrY90 1.8100 1

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

5 / 8 / 96 I
20397

10 I
30.430 |

100 |

Cal culation and Results

Activity Uncertainty.%

dpm/ml 3.68E+06 3.3

uCi/ml 1.66E+00

Data Entry by -k -

MDA

1.11E+04

5.00E-03

_Date SgIc? (

Calculation and Analytical Data Sheet Reviewed by Date

2382

96149

ARF(SOW) :

DF

+/. 1. 73t

Total Beta
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96149Pacific Northwest Laboratory

Total Beta......PNL-ALO-430 & 431

Customer :eiG . I &'S Date Received 0/ 0/ 0
.. -.. .. .. . ... ... ..

A.L.O. No. Spike

---- .09944 --- > 10.00000 ----

Work order ARF(SOW) :

Description :

.09944

Dilution Factor - 1.0113E+03 +/- 1. 73k

Instrument P.B.C. - 1 | d/c SrY90 1.8100 j

Date
Total counts
Count time
Bkg C/M
Bkg cnt time

5 / 8 / 96 1
81403

10 |
30.430

100

t4 e11l y /o\\ 3 E3 L 4q o E 1
-sje SI/ t .9 99 =Lo-

4. 19-E (:

Calculation and Results

Activity Uncertainty.X

dpm/ml 1.48E+07

uCi/ml 6.69E+00

3.1 1.11E+04

5.ODE-03

Data Entry by \-- IA

Calculation and Analytical Data Sheet Reviewed by

_Datec

_Date

2383

DF

Total Beta

I t. C/
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Table 3.4 Total Beta, U, Sr-90 Results, Core 118/119, Seg 2A/2B, Tank BX-1 12

CORE ID
Analysis Total Beta

Batch uCi/g

PROCESS BLANK

118.2A.F

118.2A.F DUP
RPD

PROCESS BLANK

118.2B.F
118.20.F DUP

RPD

PROCESS BLANK

11 9.2A.F

119.2A.F DUP

RPD

PROCESS BLANK

110.281

119.2B.F DUP

RPD

LAB BLANK

LAB STANDARD

SAMPLE SPIKE

Error

2 1.81E-01 15%

2

2

6.1GE +01

5.99E +01
2.8%

2 6.46E-02

2

2

6.30E +01
6.37E+01

1.1%

3%

3%

33%

4%

4%

2 1.881E-01 15%

2

2

5.74E-01

5.801E+01

1.0%

96-2605

06-2607
96-2G07-DUP

96-2606

96-2608
9G-2608-DUP

9G-2611

96-2613
96-2613-DUP

96-2612

96-2614

96-2G14-DUP
2

2

5.24E + 01
5.35E + 01

2.1%

3%

3%

15%

3%

3%

2 <3.2E-3

2 101%

Sr-90
uCi/q

<2.2E-1

4.39E + 00
3.60E +00

19.8%

<2.3E-1

4.10E +00
4.17E+00

1.7%

<2.7E-1

8.02E +00

9.87E+1 00
20.7%

<2.4E-1

5.87Ei-00

6.13E -00
4.3%

<2.4E-1

101%

Error

9%

10%

10%
9%

9%

9%

9%

9%

Uranium +/-%
uq/ Error

<7.4E+O

9.34E+02
9.33E+02

0.1%

<7.4E+0

1.21 E +03
1.155E +03

5.1%

<7.8E+0

9.69E + 02
9.74E + 02

0.5%

<8.0E -0

1.081E + 03
1.06E +03

1.9%

<8.OE+1

105%

2 114%

ALO I

1W

a)

2 1.94E-01

10%

10%

8%

8%

CD

x-o

10%

11%

10%

9%

105% N/A
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BEA-:le. Pacific Norwest Laborttories
Anydczij chcmisy LUorazory
File Locadon: Rd. 329 Building

Atuazhment I
PNL-ALO-476, REV. I

Page I cf2

Sr-90 Analysis Data Sheet

Check if used: PNL-ALO-476- PNL-ALO-463. PNL-ALO-474_ Other_

Date Sample Prep Started._,_/__/__

"Sr-"Y Spike Volume
Matrix Spike

Date Completed s/4/t/-

V C 9Q, VV4 o - -;
Pipet No. Volme ± Date Pipetted //

Spike ID ?S -ii- Spike Activity .2 ./G se C b/, /-L '/An/f

Blank Spike . crivv- ,Q - - c0500,
Pipet No. /15 Volume Date Pipetted s/,7ye,

Spike ID e; -/ - 3 Spike Activity a j'4S G d/r/-

Tracer: -Sr carrier or "Sr -

Pipet No. ,5 Volume .cZc0l t Date Pipetted '/, ./z(

Concentration or activity - 0 C//- / Spike ID

5EC 7<MICR r- / &

Sample Volumes (if a pipet was used for small aqueous samples)
Used For 9/- &csji k -)DGA/K - Ad/d/k; 4L/iAit - c05&tto

Pipet No. S Volume ,c75-/ Date Pipetted //,g/<

Used For 7rt --co? t5 - S' jtcp Z-c: > -sZ,., - L./t At'V -J

Pipet No. 19 Volume o co / ±

Sr Separation Date & Time

Date Pipetted ggc

/0-)0 A

Precipitate composition Sr(NO,),

Date

Sr(C0 4 ) _ SrCO3

Use of this specific form is not requirtd, but the information requeszed must zppear on vnv rorm used as
an alkernauive.

2387

Reviewer/
:-|y1

DateAnalyst



lpac" ± G

Pacific Northwest National Laboratory

Radiochemisry Group - 325 Building

Batch Counting Log Si. -o
Client: e;i\ Ve s,
Work Package: #1

Background Count Detector E l ficiency
Sample II) Detector I) Rate (cpm)* (epmn/dpm) Sample Counts Count Time (min) Date

Gt-eu Digec 34 I 24-10 \.81 \Ga. lo S| I 0

Su -%s Thxka @Li 3)46IO to 1.91 to SI
9G- a s- 1ALv. NYka aq. ___ 1-36 k___ I to I I i:q|

't- c rx. \_ _ a9.- -3 .gq VaS7 10 S-Ilfo [ G
9G-0s@+ A ,4.10 I.gI (o331 SC siG f7G

G -3661 & :;q.-b3 1.99 739 )Cq O £~c-(,
iTo m 34.10 I-s Glit to s-1 16 fl,

-9k-____ a &T-33 _ -89 47l-9 to ______lq(

96-G 0 9 9a..33 I gq SaOG 10 _-__C ____

136,- a(____ . 0?c?3 -19 s-c6ts /0 s' t/ .7
qG-______ 6 - 1 ;J9 .22?, Ia_ _ s- 16 S, /- _1_ 9r;

C__- acIa &tK a9,3 /.Z_ /0 F/ r///9c
__,-____ I 34-1b E. 8756 /6 57/1/9 c

ll aiL32p - 34/ C fIU 857 /o s-'0f / r
__-______ c9.33 f.&9 qX & /C S-//6c /9

_G -9G 4 6.2 ? 3 9 -71 7./(6 /9
pQc i a-'0' djc 6 1.R3 /-16 i11c=

*Background Count Time: IC) 00 r.

Analyst: - - I,
Reviewer: ,

i.-q 5r/yV-or i.&I

Date: \(19(.

Date:

VOC.2- a /O 4/. .- . y-qo

b :40

14 G0-
14 1G7

4t

1+:3a

/4 Stz

I-SI

C)

CD

m

m

Ac'

21hfl3C- Ss '10 (i/(

Ca-

e gv.YLA(0-i'I~C
/ 'p ,

N

W3



~a~3e~ &4v-

Pacific Northwest National Laboratory

Radiochemistry Group - 325 Building

Batch Counting Log St -90

Client:

Work Pack age: 11

G I Ve-t s

B ackground Comit' Detc(or Efliciency
Sanmple I) Detedcor ID Rale (cpm)* (cpm/dpnl) Sample Counts Count Time (min) Date

9 &-&G4 0 0r Q66 D 3 I. 9 7 tg7 9 l r//6/ Mr

L4/C C&Rk &9.33 ec__1_7_ In JI2I 2

*Background Count Time:

Analyst:

Revieiver: frl

/00

n3. fn
Date: &'//6 /96
Dale: 6/;1 /@r

Qo~cr

N
C.3
(0



ANALYSES DATA

Kitr??/
,2 g -0 /

/4/C- /.a-y3/ )v.

Sample Dilution 6 6 /%15 S/'E7s
'-ov, /31k e .79

6 ,)6of0 4//I/ .05, ? /
2&- d 7 00~6Of

- e .0500

X'P12eti A// .Oo O/0'
7&'o'I A/k 97 s___77Z_ .05c0,0

,osOO/
74 ,0 .046C1
7-. .. i"o/V 3~~ 05 00 /
-re * <?- r M^/ 0 -o50 0 | r- -t' .29'1/-a / -- . 09 W 4<

,-> O - .q ' 4v
/ 9 */?.

Standard Information rI - -;3 -f/1"

I
'C,

A~t act ,ja.e' ?O

/ xtay Reviewer / Date Itt r 5-J p/ 96

Page 1

Client
Work Order#
ASR

Procedure

to
0

CD

M
7,

Pipets Used

Analyst / Date

/,,f,. C;.3/03 {4.
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SPREADSHEET FOR CALCULATlON OF Sr-90 ACTIVITY Revision
BASED ON THE USE OF Sr-25 FOR YIELD DETERMINATION
Spreadsheet filename: SRCALC85

96-2605 through 96-2614 BX112
SrBXI 12

05/24/96
10:20

I. Calculation ofSr-5 Yields

(M&TE
D
E

Datectr
(M&TE
E
E
E
E
D
D
D
D
D
E
E
E
E
D
D
D

pCi/sample
2tandardl Sr-85
Sr-83 100 9938
Sr-8I 100 8711

Samvle ID
96-2605 P
96-2607
96-2607D
96-2606 P
96-2608
96-2608D
96-2611P
96-2613
96-2613D
96-2612 P
96-2614
96-2614D
96-2614D
Blank
Blank Spik
MS-2605

pCi/sample

8134
8130
2131
8070
8930
2922
7820
9070
7614
2239
8007
7996
8014
2963
8751
8792

H1. Sr-85 Contribution to Beta Counting

Background
Detector Sample CountRate
(M&TE) Counted (Qm)

PBCI 100%yield 34.1
PBCI 100%yield 34.1

4.59
4.60

4.6
3.4
4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6

Sid
Count

Sre
10
10

9938
8711

Yield
0.934
0.933
0.933
0.926
0.899
0.894
0.793
0.913
0.766
0.946
0.919
0.918
0.920
0.902
0.281
0.225

Total
Sr-I5

Counts
1628
1750

gE
456
401

0.061
0.053
0.061
0.060
0.058
0.058
0.052
0.059
0.050
0.062
0.060
0.060
0.060
0.059
0.057
0.058

1I Net pM
Erw of Sr-85

40.35 128.70
41.83 140.90

Avenge net beta count rate of Sr-85 100% chemical yield and standard deiation:

I1. Beta Counting Dat, Adjusted for Conected Background & Sr-85 Recovery

134.8 6.A

Time of Total Counts

13:45
14:10
14:22
14:00
14:32
14:45
14:55
14:52

Observed
1361
5739
4754
1257
5206
5662
1251
8756

15:03 8157
15:05 1242
15:20 6481
15:30
15:45
15:55
14:25
14:07

7664
7887
1275
6114
6332

Er.,
37
76
69
35
72
75
35
94
90
35
81
88
89
36
78
so

Background
Count due to
Ti.e Sr:25

10 125.97
10 125.21
10 125.2
10 124.82
10 121.13
10 120.42
10 106.29
10 123.03
10 103.28
10 127.50
10 123.91
10 123.74
10 124.01
10 121.58
10 118.70
10 119.34

Total
Detector Background Net cpm

Bakround Counts Sample
29.33 155,20 -19.10
29.33 155.14 412.76
29.33 155.15 320.23
29.33 154.21 -28.51
29.33 150.46 370.14
29.33 149.21 416.99
29.33 136.22 -11.12
34.10 157.13 712.47
34.10 137.38 678.32
29.33 156.83 .32.63
29.33 153.24 494.26
29.33 153.07 613.33
29.33 153.34 635.36
29.33 150.91 -23.41
34.10 152.80 458.60
34.10 153.44 479.76

Page I of 2

2391

AID Sample ID(s):
Data File Name:
Date Calculatld:
Sparltion Time:

10/30/95

Is
Eg
4.0
4.2

(PM&TE
PBC2
PBC2
PBC2

PBC2
PBC2
PBC2
PBC2
PBCI

PBC2
PBC2
PBC2

PBC2

PBC1PBCdI

Sample I
96-2605 P
96-2607
96-2607D
96-2606 P
96-2608
96-2608D
96-2611 P
96-2613
96-2613D
96-2612 P
96-2614
96-2614D
96-2614D
Blank
Blank Spk
MS-2605

En
13.7
16.2
16.9
13.4
16.8
17.1
12.0
19.1
17.2
13.6
17.9
1M.6
18.7
13.2
17.2
17.4

- -
.- - -

- .
-
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IV. Calculation of Sr-90 activity

Sample Overal
Quantity Dilution

SampleID g Error (%)
96-2605 PB
96-2607
96-2607D
96-2606 PB
96-2602
96-2608D
96-2611 PB
96-2613
962613D
96-2612 PB
96-2614
96-2614D
96-2614D di
Blank
Blank Spike
MS-2605

0.1687
0.1681
0.1570

0.1697
0.1651
0.1237
0.1555
0.1544
0.1402
0.1555
0.1495
0.1773
0.1773

1
0.09944
0.1687

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

0
0.0005

0.02

Dilution Lab Alquot
Vol.(niL) (miL) dpm/g

100
100
100
100
100
100
100
100
100
100
100
100
100

10
100

0.09944
0.05001
0.05001
0.09944
0.05001
0.05001
0.09944
0.05001
0.05001
0.0994.4
0.05001
0.05001
0.05001
0.09944
0.05001
0.09944

-2244E+05
9.739E+06
7.929E+06

-3.367E+05
9.106E+06
9.24SE+06

-1.64SE+05
1.790E+07
2.191E+07

-4.043E+05
1.303E+07
1.362E+07
1.404E+07

-4.695E+02
1.S37E+06
5,683E+06

SOr-O Actity

Error uCil.
-1.6E+05
8.6E+05
8.0E+05

-1.6E+05
8.7E+05
8.7E+05

-1.8E+05
1.6E+06
1.9E+06

-1.7E+05
1.2E+06
1.2E+06
1.3E+06

-2.7E+02
1.7E+05
5.2E+05

-1.01-01
4.39E+00
3.60E+00
-1.52E-01
4.10E+00
4.17E+00
-7.4202
9.02E+00
9.97E+00
-1.92E-01
5.7E+100
6.13E+00
6.32E+00
-2.11E-04
8.27E-01

2.56E+00

Blankspikerecovcry: 1.822e6 dpsSr-90/mL /2.226dpm/pCi 8.207-1 uCi
101% rcovey

Matrix Pike rvery 0.05001ml *1.226 dpmSr-90/mL*0.09944mlJl0mL*100mUJ0.09944U0.1687g 2.43E+0 uCi/g
105% recovery

Lc-.- V~
y 24E4

A .-.. ~.4/7 / /

Entered by Date Reviewed by

.ps Sr-I5 in sample
Yield -

cp. Sr-85 in 100% yield standard

Corrected background cpm - ((oa! counts Sr-I5 100% yieldycount time - bkgd cpm)yeld + bkgd cpm

Sr-90 net cpm

Date

Sr-90 Activity -
E(Sr)+ [1 - exp(.ln2 * deltas/Y-90 halflife)] * E(Y) Yield * Sample mass/vol

(Y-90 half life equals 64.02 hours)
E(Sr) - Sr-90 counting efficiency 0.523 PBC2, 0.546 PBCI +/- 5% (weightless plates)
E(Y) - Y-90 counting efficiency 0.56073 (weightless plates)

Sample Specific Detection Limit -
3 + 4.65 squas root(backvound cpm * sample unt time)

sample count time * E(Sr) * Yield * Sample mass/vol

Error %error
-7.36-02
3.9E-01
3.6E-01

-7.3E-02
3.9E-01
3.9E-01

-8.0E.02
7.1E-01

8.7E-01
-7.8E-02
5.4-01
5.56-01
5.7F-01

-1.2E.04
7.5602
2.46-01

Sample Specific
Detection Limit

uCi/e
2.2E-01 <MDA
4.5E-01
4.8E-01
2.3E-01 <MDA
4.7E-01
4.2E.01
2.7E-01 <MDA
4.9E-01
6.0E-01
2.4E-01 <MDA
5.1E-01
4.3E-01
4.3E-01
3.9E-04 <MDA
7.7E-02
2.3E-01

72
9

10
48
10

9
101

9
9

43
9
9
9

57
9
9

Page 2 of 2
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V.I. (mL) Orad dp- 9
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E8 - URANIUM ANALYSIS
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Table 3.4 Total Beta, U, Sr- 90 Results, Core 118/119, Seg 2A/2B, Tank BX-1 12

CORE 10

PROCESS BLANK

118.2A.F

118.2A.F DUP
RPD

PROCESS BLANK

118.2B.F
118.2B.F DUP

RPD

PROCESS BLANK

119.2A.F

119.2A.F DUP

RPD

PROCESS BLANK

119.2B.F

119.2B.F DUP

RPD

LAB BLANK

LAB STANDARD

SAMPLE SPIKE

Analysis Total Beta +/-% Sr-90
Batch uCi/g Error uCi/p

2 1.81E-01 15% <2.2E-1

2

2

6.16E+01
5.99E+1 01

2.8%

3%

3%

4.39E+ 00

3.60E +00
19.8%

2 6.46E-02 33% <2.3E-1

2

2

6.30E+01
6.37E + 01

1.1%

4%

4%

4.10BE-+-00
4.17E +00

1.7%

2 1.88E-01 15% <2.7E-1

2

2

5.74E+01

5.80E 01

1.0%

3%

3%

8.02E+00
9.871E+00

20.7%

96-2605

96-260 7

96-2607-DUP

96-2G06

96-2608
96-2608-DUP

96-2611

96-2613
96-2613-DUP

96-2612

96-2614

96-2614-DUP

2

2

5.24E +01

5.35Ei-01

2.1%

2 <3.2E-3

2 101%

3%

3%

5.87E1+00

6.13E+A00

4.3%

<2.4E-1

101%

2 114% 105%

ALO it
+/-%
Error

9%

10%

2 1.94E-01 15% <2.4E-1

1%,
C4
(0

10%

9%

Error
Uranium

ug/g

<7.4E+0

9.34E+02
9.33E +02

0.1%

<7.4E +0

1.21 E+03
1.15E+03

5.1%

<7.8E +0

9.69E+02

9.74E +02

0.5%

<8.0E+0

1.08E + 03

1.01E31+03

1.9%

<8.OE+1

105%

10%

10%

8%
8%

10%

11%

10%
9%

cf)

4
-o

03

m

9%
9%

9%

9%

N/A I _
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Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : G.Vei~sI Date Received 0/ 0/ 0

A.L.O. No. 96-2605BLK

Work order : K M g ARF(S0W) :

Description :

- -- - .16870 > 100.00000 .... .01976

Dilution Factor - 2.9998E+04 +/-

Instrument I U Laser I

Working Std. Conc. |

Vol. of Working Std. |
Reading 1 |
Reading 2 |

.09960 ug/mlj

.01976 1
.00500 1
.18000 1

U-234 (Mass f)I
U-235 (Mass f)I
U-236 (Mass f)l
U-238 (Mass f)I

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties
mg/g

Total uranium 1.69E-03 101.

Less than
mg/g

7.38E.03

Data Entry by 1 -1 Mn

Calculation and Analytical Data Sheet Reviewed by_

j . Date S11019(

Date

2396

96149

DF

2.07Z

M Mass Spec. I
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Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : SILVERS/BXI12 Date Received 5/ 7/ 96

A.L.O. No. 96-2607

Work order : K41991 ARF(SOW) : ASR 2785.01

Description : 118.2A.F

- - - - .16880 - --> 100.00000 -.-- .01976

Dilution Factor - 2.9981E+04 ./.

Instrument I U Laser I

Working Std. Conc. I

Vol. of Working Std. I
Reading 1 I
Reading 2 I

.99700 ug/mli

.01976 1
.24500
.40000

M Mass Spec. I

U-234 (Mass
U-235 (Mass
U-236 (Mass
U-238 (Mass

f)|
f)|
f)|
f)!j

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties
mg/q ____ __

Total uranium 9.34E-01 10.

Less than
mg/g

3.11E-02

Data Entry by \ o

Calculation and Analytical Data Sheet Reviewed by

-Date TI111 (

___________Date '7i

2397

96149

DF

2.07%



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : I 'Date Received

A.L.0. No. 96-26C7D

---- .15700 --- > 100.00000 ----

0/ 0/ 0 Work order : ARF(SCW) :

Description :

.01976

Dilution Factor - 3.2234E+04 +/.

Instrument I U Laser I

Working Std. Conc. I

Vol. of Working Std. I
Reading 1 I
Reading 2 I

.99700 ug/ml|

.01976 |

.23500 |
-39500 1

U-234 (Mass f)[
U-235 (Mass f)!
U-236 (Mass f)j
U-238 (Mass f)|

2.07%

I Mass Spec. I

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties
mg/g %

Total uranium 9.33E-01 10.

Less than
ma/2

3.39E -02

Data Entry by I . Q -

Calculation and Analytical Data Sheet Reviewed by,

Date _ 7 j I 1

Date__106

2398

96149
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Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : , \ V %

A.L.O. No. 96-2606BLK

Date Received 0/ 0/ 0

Description :

- - -- .16870 --1- 100.00000 .01976

Dilution Factor - 2.9998E+04 +/-

Instrument | U Laser I

Working Std. Conc. |

Vol. of Working Std. I
Reading 1
Reading 2

.09960 ug/ml|

.01976 1

.01000 1

.1B000 I

U-234 (Mass f)
U-235 (Mass f)I
U-236 (Mass f)l
U-238 (Mass f)I

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties
mg/g

Total uranium 3.47E-03 101.

Less than
mg/g

7.38E-03

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

ate Sf19

-Date_6

2399

96149

DF

Work order : ARF(SOW) :

2.07,

I Mass Spec. I

J
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Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : SILVERS/BX112 Date Recefved

A.L.O. No. 96-2608

5/ 7/ 96 Work order : K41991 ARF(SOW) : ASR 2785.01

Description : 118.28.F

.16510 - --> 100.00000 .... .01976

Dilution Factor - 3.0653E+04 +/-

Instrument I U Laser I

Working Std. Conc. I

Vol. of Working Std. |
Reading 1 I
Reading 2 |

.99700 ug/ml|

.01976 |

.32000 1

.48000 1

[ Mass Spec. I

U-234 (Mass f)j
U-235 (mass f)|
U-236 (Mass f)
U-238 (Mass f)|

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties
mg/g x

Total uranium 1.21E+00 8.

Less than
mg/g

2.63E-02

Data Entry by -

Calculation and Analytical Data Sheet Reviewed by

Date s-j tI L

Date j

2400

96149

DF

2.07%
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Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer :5;\e1 wI Date Received

A.L.O. No. 96-2608D

0/ 0/ 0 Work order :

Description :

- -- - .18370 --- > 100.00000 ---- .01976

Dilution Factor = 2.7549E+04 +/

Instrument

Working Std. Conc. |

Vol. of Working Std. I
Reading 1 I
Reading 2 I

U Laser 1

.99700 ug/mij

.01976

.34000

.50000 1

2.07.

I Mass Spec. I

U-234 (Mass f)l
U-235 (Mass f)I
U-236 (Mass f)j
U-238 (Mass f)|

.00000000

.00000000

.00000000

.00000000

* No Uranium Pass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties
mg/q I

Total uranium 1.15E+00-/ 8.

Less than

2.26E-02

Data Entry by \ n we, - Is Date 9- 1 iS

Calculation and Analytical Data Sheet Reviewed by

t

Av ate___

24C1

96149

DF

ARF(SOW) :

-
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Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : Iate Received 0/ 0/ 0

A.L.0. No. 96-26118LK

DF - .15550 --- > 100.00000 ....

Work order :

Description :

.01976

Dilution Factor - 3.2545E+04 +/.

Instrument I U Laser I

Working Std. Conc. I

Vol. of Working Std.
Reading 1
Reading 2

.09960 ug/mll

.01976 1

.01000

.18500 I

I Mass Spec. I

U-234 (Mass
U-235 (Mass
U-236 (Mass
U-238 (Mass

f)l
f)

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties

Total uranium 3.66E-03 101.

Data Entry by n

Calculation and Analytical Data Sheet Reviewed by _Date f 6' r

240 2

96149

ARF(SOW) :

2.07%

Less than
mg/g

7.76E-03

- Date !,-1,C)

JI
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Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : SILVERS/BX112 Date Received

A.L.O. No. 96-2613

---- .15440 -. > 100.00000 ....

5/ 7/ 96 Work order : K41991 ARF(SOW) : ASR 2785.01

Description : 119.ZA.F

.01976

Dilution Factor = 3.2777E+04 +/-

Instrument I U Laser I

Working Std. Conc. I

Vol. of Working Std.
Reading 1I
Reading 2

.99700 ug/ml|

.01976 |
.24000 |
.40000 |

U-234 (Mass
U-235 (Mass
U-236 (Mass
U-238 (Mass

f)j
f)|
f)|
f)|

I Mass Spec. I

.00000000

.00000000

.00000000

.0000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration
mg/Q

Total uranium 9.69E-01 v

Uncertainties

10.

Less than
mg/g

3.40E-02

Data Entry by ~ . --U- Date _ IICIC

Calculation and Analytical Data Sheet Reviewed by , O a Date 6

2403

96149

2.07X

OF
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Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : 4 Date Received

A.L.O. No. 96-2613D

0/ 0/ 0 Work order :

Description :

-- -- .14080 - --> 100.00000 --.- .01976

Dilution Factor - 3.5943E+04 +/.

Instrument I

Working Std. Conc.

Vol. of Working Std. |
Reading 1 I
Reading 2 |

U Laser |

.99700 ug/mll

.01976 |

.22000 |

.38000 1

I Mass Spec. I

U-234 (Mass f)I
U-235 (Mass f)I
U-236 (Mass f)j
U-238 (Mass f)l

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties

Total uranium 9.74E-01 11.

Less than
Mq/g

3.93E-02

Data Entry by \\o-N_- &

Calculation and Analytical Data Sheet Reviewed by

_Date _ ItI f.

Aat

2404

96149

OF

ARF(SOW) :

2.07%
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Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : Y(/t

A.L.O. No. 96-2612BLK

Date Received 0/ 0/ 0

Description

.15550 --. > 100.00000 ---- .01976

Dilution Factor - 3.2545E+04 ./-

Instrument I U Laser I

Working Std. Conc.

Vol. of Working Std. |
Reading I |
Reading 2 I

.09960 ug/mll

.01976

.02750 I

.18000 I

U-234 (Mass
U-235 (Mass
U-236 (Mass
U-238 (Mass

I Mass Spec. I

f)1
f)
f)|
01|

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties
mg/g I

Total uranium 1.16E-02 74.

Less than
rg/9

8.01E-03

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

_Date -

_Date < '7

2405

96151

DF

Work order : ARF(50W) :

2.07'
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Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : SILVERS/BX112 Date Received 5/ 7/ 96

A.L.O. No. 96-2614

Work order : K41991 ARF(SOW) : ASR 2785.01

Description : 119.2B.F

---- .14950 -- -> 100.00000 --- - .01976

Dilution Factor = 3.3851E+04 +/-

Instrument I U Laser I

Working Std. Conc.

Vol. of Working Std.
Reading 1
Reading 2 1

.99700 ug/ml|

.01976 1

.26000 1

.42000 I

I Mass Spec. I

U-234 (Mass
U-235 (Mass
U-236 (Mass
U-238 (Mass

f)
f)!
f)
f)|

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration
ma/g

Total uranium 1.08E+00

Uncertainties
x

10.

Less than
mg/g

3.33E-02

Data Entry by I lIt-cAA -

Calculation and Analytical Data Sheet Reviewed by_

Date

_Date

2406

96149

OF

2.07Z
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Pacific Northwest Laboratory

Uranium Laser......-PNL-ALO-445

Customer vets

A.L-O. No. 96-2614D

Date Received 0/ 0/ 0

Description :

- -- - .17730 .**> 100.00000 -...

Dilution Factor = 2.8543E+04 +/.

Instrument I U Laser I

Working Std. Conc. |

Vol. of Working Std. |
Reading 1 I
Reading 2 1

.99700 ug/ml|

.01976 1

.30300 1

.46300 1

U-234 (Mass f)[
U-235 (Mass f)
U-236 (Mass f)t
U-238 (Mass f)|

Mass Spec.

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties
mg/Q x

Total uranium 1.06E+00 9.

Less than
mg/g

2.54E-02

Data Entry by I I12.4. -(0

Calculation and Analytical Data Sheet Reviewed by IDate_____

2407

96149

DF

Work order : ARF(SOW) :

.01976

2.07%

Date S-11// ? ?C



WHC-SD-WM-DP-170, REV. 1
Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : Date Recei Ved 0/ 0/ 0

A.L.0. No. BLK

---- .16210 -.. > 100.00000 ----

Work order :

Description :

.01976

Dilution Factor = 3.1220E+04 +/.

Instrument [ U Laser I

Working Std. Conc.

Vol. of Working Std.
Reading 1 |
Reading 2 |

I Mass Spec. I

.99700 ug/mlj

.01976 1

.00000 |

.17300 1

U-234 (Mass
U-235 (Mass
U-236 (Mass
U-238 (Mass

f)l
f)
f))
f) I

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties
mg/g

Total uranium 0. OE+00 101.

Less than

8.04E-02

Data Entry by E.'.

Calculation and Analytical Data Sheet Reviewed by

- L Date_ /l /94

_ _ _ _ _ _ _ _/te

240s

96149

DF

AR.F (SOW) :

2.07%



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Uranium Laser....

Customer Date Received

A.L.O. No. STD

.-.- .01976

..PNL-ALO-445

0/ 0/ 0 Work order : 14i99 ARF(SW) :

Description : C I

Dilution Factor = 5.0607E+01 +/-

Instrument I U Laser I

Working Std. Conc.

Vol. of Working Std. |
Reading 1 I
Reading 2 |

.99700 ug/mlj

.01976 |

.17300 |

.33800 I

I Mass Spec. I

U-234 (Mass f)1
U-235 (Mass f)j
U-236 (Mass f)l
U-238 (Mass )1

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties
mg/ml

Total uranium 1.05E-03 13.

Less than
mg/ml 10cS- %

6.27E-05

Data Entry by

Calculation and Analytical Data Sheet Reviewed by

(s,...ate SN lI

Date

2409

96149

DF

2.00'



URANIUM LASER

Client
Work Order #i

Procedure -AC - /

Sample Dilution Sec AA/ $Ac.'. R1 R2 R1 R2
9(- c-c? .'C/97 -- ,yJ -,O . 5 .o
To -- ? ) .eo35 Yt __7

/0 - LoY L' it3 .z y __

'/t r26Y Lit0 .*SO __._>

/1 -rY./ | T1 /jy .3 ,/__, _

3/ ~-.. /

Standard Information

Working Standard
Information

Pipets Used

LU - /.0~ o &t'j . J/r A .,L -c 5 / r 6

/7L-</ 999'Q *A' s /,- /) - - 0,99 ,A9 La-+ ( -

k .0/5 7

,q4LI)e< C ljdc-/-

Analyst / Date yZ/0//? -)f Reviewer / Date 5 i?9

N

C)

-4

CD

Page 1

I

I



WHC-SD-WM-DP-170, REV. 1
Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer :£\VEE I j~\lDate Received

A.L.O. No. BLK

DF ... .16210 --- > 100.00000 --..

0/ 0/ 0 Work order :

Description :

.01976

Dilution Factor - 3.1220E+04 +/.

Instrument I U Laser I

Working Std. Conc. I

Vol. of Working Std. |
Reading 1 I
Reading 2 [

I Mass Spec.

.09960 ug/ml

.01976 1

.00000 |

.17800 I

U-234 (Mass f)i
U-235 (Mass f)l
U-236 (Mass f)I
U-238 (Mass f)i

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties
mg/g

Total uranium 0.00E+00 101.

Less than
ma/g

7.78E-03

Data Entry by

Calculation and Analytical Data Sheet Reviewed by_

- L _ate..1 0jq (

Date

2411

96149

ARF(SOW) :

2.07%

.00000000

.00000000

.00000000

.00000000



WHC-SD-WM-DP-170, REV. 1

Pacific Northwest Laboratory

Uranium Laser.......PNL-ALO-445

Customer : S;\*tsj ;& Date Received

A.L.O. No. STD

---. .01976

0/ 0/ 0 Work order : 4\R( ARF(SOW) :

Description : . IYA U U f

Dilution Factor = 5.0607E+01 +/-

Instrument I U Laser I

Working Std. Conc.

Vol. of Working Std. |
Reading 1 I
Reading 2 I

2.00

I Mass Spec. I

.09960 ug/ml|

.01976 I

.17300 I

.33500 I

U-234 (Mass f)
U-235 (Mass f)
U-236 (Mass f)
U-238 (Mass f)

.00000000

.00000000

.00000000

.00000000

* No Uranium Mass Spectroscopy Analysis Performed

Calculation and Results

Concentration Uncertainties
mg/ml _ __

Total uranium 1.06E-04 13.

Less than
mo/ml

6.32E-06
oc6%

Data Entry by v. o

Calculation and Analytical Data Sheet Reviewed by

(t- ate 9 f il1 (

_____ _____ ____ _ ->D'_t.

2412

96149

OF



URANIUM LASER

Client
Work Order #

, /'t- LOYt/c

t Y' 7/V/

Procedure /t-W. // - ///

Sample Dilution £2ei A 1 e e r. R1 R2 RI R2

.10/0 ./ Y

c__/'_/ f75  .3;3 -3 / .35
._// ____ 6-' :Iac .' W.a .__7

Standard Information

Working Standard
Information

Pipels Used

Analyst / Date

WG- /5 7 .,/of / J, J' /Ott -<3 A! ~/ 7 cv.0/

d. 9 a 4 & /g1 00 4 9 g t _ __ _ ._ _ ._/ _

/3)Ot-V9. ____/_______'_-_9__

-4//?; Reviewer / Date -~ / /i

Page 1

N
93
Ci

~~.1)

-- yi;.
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WHC-SD-WM-DP-170, REV. 0

45-DAY SAFETY SCREENING RESULTS FOR TANK 241-BX-112,
PUSH MODE CORES 118 AND 119

ANALYTICAL SUMMARY

Two push mode core samples, 118 and 119, were taken from tank 241-BX-112 (BX-
112). The samples were received at the 325 Laboratory and underwent safety
screening analyses consisting of bulk density, differential scanning
calorimetry (DSC), thermogravimetric analysis (TGA), and determination of
total alpha activity. The results were compared to the safety -screening
limits at a confidence level of 95%. None of the adjusted results exceeded
the limits stated in the Sampling and Analysis Plan (SAP) [1].

Analyses are also being performed for IC and ICP. Preliminary results are
presented for information use only. Final results will be included in a
revision to this report.

The flammability of the tank vapor space was determined to be below levels of
concern (0% of the Lower Explosive Limit) during auger sampling earlier in
1995 [2]. The analytical data presented in this report on the core samples
and the earlier data on the auger samples and tank dome space flammability [2]
indicate that the tank may be considered "safe" per the criteria in the Tank
Safety Screening Data Quality Objective [3].

SCOPE

This document serves as the 45-day report deliverable for the tank BX-112 push
mode core samples collected on December 21, 22, and 27, 1995 [core 118 (core.
samples 95-0288A through 95-0290) and core 119 (core samples 95-0292 through
95-0294)]. The 325 Laboratory received, extruded, and analyzed each sample in
accordance with the SAP [1]. Included in this report are the primary safety
screening results obtained from the analyses.

None of the safety screening notification limits were exceeded; therefore, no
additional testing to support safety screening analyses is required.
Additional analyses conducted by the 325 Laboratory on these push mode core
samples will be included in a revision to this report. The BX-112 samples are
being further analyzed for certain chemical constituents in accordance with
the SAP.

A hydrostatic head fluid (HHF) blank was not provided to the laboratory as
requested by the SAP. LiBr is added to the HHF as a tracer so that any HHF
contamination of the core samples can be detected. -Results of HHF blank
analyses from tanks sampled during the same time frame as BX-112 (e.g., tanks
241-B-204 and 241-U-109) will be included in a revision to this report. These
results should provide a reasonable estimate of the LiBr concentration in the
HHF used during core sampling of tank BX-112.

A sample identification matrix is provided below in Table 1. This table
provides the sample identification, description, and corresponding PNNL sample
numbers.

2-5
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Table 1. Tank BX-112 PNNL ACL Number Assignment

SAMPLE RECEIPT. EXTRUSION. AND SUBSAMPLING

Sample extrusions described below were performed following either WHC
procedure LO-160-103 or PNNL procedure 325-A-33P.

Core 118, Segment 1. Sample 95-288

Push mode sample 95-288 was collected from riser 2 of tank BX-112 on November
30, 1995 and extruded at the 222-S 11A hot cell on December 19, 1995. No
drainable liquid was present. The lower 9 inches appeared as a damp, smooth,
yellow-green sludge which retained its shape on the extrusion tray. This
material (203.7 g) was subsampled as the lower half-segment solids. The upper
7 inches (164.6 g) were segregated as upper half-segment solids. This
material was a wet, medium brown sludge which tended to "melt" or sag on the
extrusion tray.

Sample Identification Sample Description PNNL
C ACL-Number

Core 118 Subsegment IAA Lower Half of Segment 1A 96-02605

Core 118 Subsegment 2AB Upper Half of Segment 2A 96-02606

Core 118 Subsegment 2A Lower Half of Segment 2 96-02607

Core 118 Subsegment 2B Upper Half of Segment 2 96-02608

Core 118 Subsegment 3A Segment 3 (no 1/2 ses) 96-02609

Core 119 Subsegment A Lower Half of Segment 1 96-02611

Core 119 Subsegment 2B Upper Half of Segment 1 96-02612

Core 119 Subsegment 2A Lower Half of Segment 2 96-02613

Core 119 Subsegment 2B Upper Half of Segment 2 96-02614

Core 119 Subsegment 3A Lower Half of Segment 3 96-02615

Core 119 Subsegment 3B Top of Segment 3 96-02616

Field Blank -- 96-02619

Liner Liquid Composite of Core 118 96-02620
Liner Liquids

Core 118 Segment IA Drainable -- 96-02848
Liquid

Core 118 Segment 3 Drainable -- 96-02850
Liquid



WHC-SD-WM-DP-170, REV. 1
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Due to equipment problems in the field, the drill string was pulled after this
segment was sampled and re-inserted at a later date. The core sample
continued with segment IA, 2 and 3. These segments, along with Core 119, were
shipped directly to the 325 Laboratory for extrusion and analysis.

Subsamples of each half-segment from Core 118, Segment 1 were shipped from
222-S to the 325 laboratory for analysis. The results will be included in a
revision to this report.

Core 118 Seament IA. Sample 95-0288A

After reinsertion of the drill string, push mode sample 95-288A was collected
from riser 2 of tank BX-112 on December 21, 1995 and extruded on January 18,
1996. The first 4 inches contained no solids. No crust was observed. Inches
4 to 6 were a light brown sludge that would not hold its shape in the pan.
Inches 8 to 12 were a medium brown sludge that would not hold its shape in the
pan. Subsampling revealed a light brown material on the interior with dark
brown smearing on the surface. A total of 329.1 g of solid material was
collected, with 69.9 g collected from the first 8 inches (lower half) and
224.2 g collected from the upper half-segment solids. A total of 28 mL of
drainable liquid was collected. The segment material was divided into half-
segments, homogenized and subsampled for further laboratory analyses and
archiving.

Core 118 Segment 2. Sample 95-0289

Push mode sample 95-289 was collected from riser 2 of tank BX-112 on December
21, 1995 and extruded on January 19, 1996. A total of 19 inches of material
was extruded from the sampler. The material was dark gray/brown in color and
lost its shape in the pan. The first 9.5 inches contained a thick "liquid"
that would not drain. The upper 9.5 inches contained less of this "liquid."
A total of 380.6 g of solid material was collected, with 104.5 g collected
from the first 9.5 inches and 211.8 g collected from the upper 9.5 inches. No
drainable liquid was present. The segment material was divided into half-
segments, homogenized and subsampled for further laboratory analyses and
archiving.

Core 118 Segment 3. Sample 95-0290

Push mode sample 95-290 was collected from riser 2 of tank BX-112 on December
22, 1995 and extruded on January 19, 1996. The material poured from the
sampler during extrusion. The material was medium brown in color. Two brown
clay-like chunks (< 0.5 inches in diameter) were observed at approximately 6
inches. A total of-242.2-g of solid material was collected in the extrusion
pan. A total of 45.3 mL of drainable liquid was collected. Due to the
relatively low recovery, the sample was not divided into half-segments (per JM
Conner, WHC). The sample was homogenized and subsampled for further
laboratory analyses and archiving.

2-7
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Core 119 Field Blank

In accordance with the SAP, a field blank was provided along with Core 119.
The field blank was generated on December 27, 1995 and extruded on January 19,
1995. The field blank was a clear, colorless liquid. Subsamples were taken
for analysis and archiving.

Core 119 Segment 1. Sample 95-0292

Push mode sample 95-292 was collected from riser 3 of tank BX-112 on December
27, 1995 and extruded on January 20, 1996. A total of 19 inches of material
was extruded from the sampler. No crust was observed. The first 12 inches
were a light brown sludge that held its shape in the pan. Inches 12 to 19
were a medium brown sludge that held its shape in the pan. A total of 387.4 g
of solid material was collected, with 164.9 g collected from the first 9.5
inches and 197.4 g collected from the upper 9.5 inches. No drainable liquid
was present. The segment material was divided into half-segments, homogenized
and subsampled for further laboratory analyses and archiving.

Core 119 Segment 2. Sample 95-0293

Push mode sample 95-293 was collected from riser 3 of tank BX-112 on December
27, 1995 and extruded on January 22, 1996. A total of approximately 17 inches
of material was extruded from the sampler. The material was a light brown
sludge with a smooth texture that held its shape in the pan. A total of 393.7
g of solid material was collected, with 131.2 g collected from the first 9.5
inches and 232.5 g collected from the upper 9.5 inches. No drainable liquid
was present. The segment material was divided into half-segments, homogenized
and subsampled for further laboratory analyses and archiving.

Core 119 Segment 3. Sample 95-0294

Push mode sample 95-294 was collected from riser 3 of tank BX-112 on December
27, 1995 and extruded on January 22, 1996. A total of approximately 17 inches
of material was extruded from the sampler. The first extrusion stroke
contained approximately 2 inches of solids. The material was a light brown
sludge with a smooth texture that held its shape in the pan. A total of 327.6
g of solid material was collected, with 122.4 g collected from the first 9.5
inches and 164.9 g collected from the upper 9.5 inches. No drainable liquid
was present. The segment material was divided into half-segments, homogenized
and subsampled for further laboratory analyses and archiving.

ANALYTICAL RESULTS

DENSITY

The density of the lower half-segment solids (plus whole-segment 3A of Core
118), drainable liquids,.and field blank were measured in duplicate. The
density was measured according to technical procedure PNL-ALO-501. The volume
of the drainable liquids and field blank were measured in a graduated cylinder
with a calibrated balance. The volume of the solids subsamples were measured
in graduated centrifuge cones after the samples were centrifuged for 30
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minutes. All
balance. The
the sample by

sample masses were measured with a calibrated electronic
density of these samples was calculated by dividing the mass of
its volume.

The density data for the samples and duplicates is reported in Table 2.
average density for each sample, the variance between samples, and the
relative percent differences (RPDs) are also reported for each sample.
of the measurements exceeded the required precision (20% as measured by

The

None
RPD).

The density of the field blank is consistent with the density of water. The
drainable liquid densities are higher than water indicating that the drainable
liquids contain a significant quantity of dissolved salts. This is consistent
with the weight percent water data presented in the thermal analysis section.
The density of the solids subsamples is fairly consistent, ranging from 1.24
to 1.34 g/mL. These densities are consistent with the fluid nature of these
samples.

Table 2. Density Results from Tank BX-112

Sample # Core Segment Density Average RPD
(g/mL) (%)

96-02605 118 1AA (Lower Half) 1.24 1.26 3.52
IAA Dup 1.28

96-02607 118 2A (Lower Half) 1.31 1.31 0.69
2A Dup 1.30

96-02609 118 3A (Whole Seg) 1.27 1.31 5.15
3A Dup 1.34

96-02611 119 1A (Lower Half) 1.34 1.34 0.35
IA Dup 1.34

96-02613 119 2A (Lower Half) 1.25 1.29 5.81
2A Dup 1.33

96-02615 119 3A (Lower Half) 1.28 1.28 0.20
3A Dup 1.28

96-02848 118 1 Drainable Liq 1.16 1.16 0.34
P Drainable Liq Dup 1.16

96-02850 119 3 Drainable Liq 1.19 1.20 2.83
3 Drainable Liq Dup 1.22

96-02619 Field Blank 0.97 1.00 6.41
Field Blank Dup 1.03
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THERMOGRAVIMETRIC ANALYSIS (TGA)

Percent water determinations by TGA were made on homogenized subsamples from
Core 118 Segments IA, 2, and 3 and Core 119 Segments 1, 2, and 3. Samples
were run on a SEIKO 52001 instrument per procedure PNL-ALO-508. Balance
calibration of the instrument was checked against a known 20 mg standard
laboratory weight. The instrument temperature was calibrated using indium and
lead standards; instrument temperature was checked using the indium standard.
Temperature readings for the instrument were within 2 'C of the reported
literature value. Balance calibration of the TGA was within 0.01 mg of its
expected value. The temperature range for the TGA runs was from ambient (~20
"C) to 550 OC, using a scan rate of 10 'C per minute to permit good thermal
conductivity in the sample. Analyses were conducted using platinum sample
pans under a nitrogen cover gas. Data for percent water are provided in Table
3.

Results ranged from 58.6 to 67.8 percent moisture for solids and 63.3 to 74.3%
for drainable liquids. All sample/duplicate results fell well within the
established 20% RPD precision limit. Confidence intervals listed in Table 3
correspond to the 95% lower limit values for percent water in the samples. No
action limit for moisture is given in the safety screening DQO [3].

DIFFERENTIAL SCANNING CALORIMETRY (DSC)

Energetics of Core 118 and Core 119 samples were determined by DSC. DSC
analyses were conducted using a SEIKO 52001 instrument per procedure PNL-ALO-
508. Temperature and enthalpy calibrations of the DSC instrument were made
using indium and lead standards. Calibration was checked periodically using
an indium standard. A melting temperature of 155.5 *C was measured for the
indium standard. This melting temperature was within ± 2 *C of the reported
literature value (156.6 'C).

The temperature range for the DSC runs was from ambient (-20 'C) to 550 'C,
using a scan rate of 10 'C per minute to permit good thermal conductivity in
the sample. Analyses were conducted using platinum sample pans under a
nitrogen cover gas.

Enthalpy data are tabulated in Table 4. Confidence intervals listed in Table
4 represent the maximum potential values for samples exhibiting exothermic
behavior (e.g., upper confidence limit), and minimum values for sample
exhibiting endothermic behavior (lower confidence limit). Sample behavior is
broken down into first transition (typically assumed to be water loss) and
second transition results. Note that exotherms are recorded as negative
numbers. Thus, in the context of Table 4, the confidence limit would have to
exceed -480 J/g to impact the notification limit.

Only one sample, 96-02848 (Core 118 Segment I drainable liquid) exhibited
exothermic activity, based on initial enthalpy determinations. Mean enthalpy
for this sample and its duplicate was -226.3 J/g (dry weight basis) at the

1Seiko Instrunent USA, Inc. 20525 Mahattan PL., Torrance, CA 90501
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upper 95% confidence level. When the 95% confidence levels are calculated,
three additional samples show a negative enthalpy. This is merely an artifact
of the calculation - these samples did not exhibit exotherms. All of the
calculated results are well below the action limit of 480 J/g for an exotherm.
As a consequence, no safety screening limit notifications are required for
either sample.

For the initial water transition, only two samples, 96-02605 (Core 118
subsegment IAA) and 96-02612 (Core 119 Subsegment 1B) exhibited RPD values in
excess of the 20% precision limit, with RPD values of 23.9% and 29.3%,
respectively. Seven samples (96-02605, 96-02612, 96-02613, 96-02614,
96-02615, 96-02848, and 96-02850) exceeded the 20% RPD precision criterion for
second transition enthalpies. Such results are expected for transitions which
exhibit low overall enthalpies. In these samples, small enthalpy differences
contribute to the larger calculated RPD values.
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TABLE 3. TGA Results for Homogenized Samples from Tank 241-BX-112

Description Sample# Wt% H20 Avg Wt% RPD 95% LL
H20

C1 18,S1AA,LH 96-02605 67.5 67.2 0.89 65.3
Duplicate 96-02605D 66.9

C118,S1AB,UH 96-02606 66.1 65.8 0.91 63.9
Duplicate 96-02606D 65.5

C118,S2A,LH 196-02607 63.3 61.95 436 53.4
Duplicate 196-02607D 1 60.6

C118,S2B,UH 96-02608 ] 67.1 67.45 104 65.2
Duplicate 96-02608D 67.8

C1 18,S3A 96-02609 63.9 65.2 3.99 57.0
Duplicate 96-02609D 66.5

C1 19,S1A,LH 96-0261 1 66.6 65.15 4.45 56.0
Duplicate 96-02611D 63.7

C119,S1B,UH 96-02612 63.9 61.25 8.65 44.5
Duplicate 96-02612D 58.6

C1 19,S2A,LH 96-02613 65.3 64.7 1.85 60.9
Duplicate 96-02613D 64.1

C119,S2B,UH 96-02614 61.4 62.45 3.36 55.8
Duplicate 96-02614D 63.5

C119,S3A,LH 96-02615 64 65.2 368 57.6
Duplicate 96-02615D 66.4

C119,S3BUH 196-02616 65.2 65.7 152 62.5
Duplicate 196-02616D 66.2

Field Blank 96-02619 97.6 98.2 1.22 94.4
Duplicate [96-02619D 98.8

C118,S1A,DL 96-02848 63.3 64.35 3.26 57.7
Duplicate 96-02848D I 65.4

C118,S3,DL 96-02850 72.7 73.5 2.18 68.4
Duplicate 196-02850D 74.3
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TABLE 4. DSC Results for Homogenized Samples from Tank 241-BX-112

First Transition Second Transition

Description Sample# DeltaH1 AvgH1 95% C RPD eltaH2* AvgH295% C.L. RPDJgJig * CLRP

C118, S1AA, LH 96-0260 898.1 1020 252 23.9 16.91 14.25 -2.5 37.2
Duplicate 96-0260 1141.3 11.61

C118, S1AB, UH 96-0260 1049.3 1012 776 7.4 168 15.45 6.9 17.5
Duplicate 96-0260 974.5 14.1

C118, S2A, LH 96-0260 855.4 839.9 742 3.7 13.1 11.95 4.719.2
Duplicate 96-0260 824.31 10.81

C118, S28, UH 96-0260 1043 1059 961 2.9 18.6 174 9.8 13.8
Duplicate 96-0260 1 1074 16.2

C118, S3A, WS 96-0260 949.2 1011 623 12.1 158 15.35 12.5 5.9
Duplicate 196-0260 11071.91 14.91

C119, SlA, LH 96-0261 1069.3 1022 726 9.2 11.2 10.25 4.3 18.5
Duplicate 96-0261 975.4 9.3

C119, S1B, UH 96-0261 1110.5 968.6 72 29.3 24.2 31.35 -13.8 45.6
Duplicate 96-0261 826.6 38.5

C119, S2A, LH 96-0261 1061.4 1101 849 7.3 9.6 1 22 .
Duplicate 96-0261 1141.3 12.4

C119, S2B, UH 96-0261 915.2 1001 461 17.1 22.1 19.25 1.3 29.6
Duplicate 96-0261 1086.2 16.41

C119, S3A, LH 96-0261 1086.5 1051 830 6.7 6.5 8.1 -2.0 395
Duplicate 96-0261 1016.3 9.7

C119, S3B, UH 96-0261 1168.8 1105 700 11611.2 4.3 19.6
Duplicate 96-0261 1040.6 10.1

Field Blank 96-0261 1542.7 1549 1510 0.8 n/a n/a n/a n/a
Duplicate 196-0261 15551 n/a

C118, S1A, DL *96-028 948 9889 731 8.3 -130.2 -112 -226.3 32.3
Duplicate *96-028 J 1029.8 94.0

C118, S3, DL 96-0285 1064.8 1073 1023 1.5 5 8.5124.2
Duplicate 96-0285 1080.7 40.3

* Adjustment factor for exothermic dry weight-basis correction, transition (2): 0.3565
Sample 96-02848 second transition data (columns 7, 8, and 9) represent corrected exothermic values.

" Exothermic values are preceeded by a "-".
(1) Represents data and/or calculations for the first DSC transition.
(2) Represents data and/or calculations for the second DSC transition.
LH - lower half, UH - upper half, WS - whole segment, DL - drainable liquid
Confidence levels are lower limits for endotherms and upper limits for exotherms.
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TOTAL ALPHA ANALYSES

Radiochemical analyses were performed on fusion preparations of samples from
Core 118 Subsegments 1AA, 2A, and 3A; Core 119 Subsegments IA, 2A, and 3A;
acidified drainable liquid samples from Core 118 Segments 1 and 3; and a field
blank. All samples were analyzed in duplicate except the field blank and the
Core 118 Segment IA drainable liquid. The duplicates for these samples will
be analyzed and reported in the 105 day report. For each batch of sample
preparations (fusion or acidification), a process blank was also analyzed.
The fused samples and drainable liquids were analyzed for total alpha
activity. All of the fusion samples were obtained from the potassium
hydroxide (KOH) fusion preparation (procedure PNL-ALO-115).

Total alpha analyses were performed according to procedures PNL-ALO-420/421,
and results are presented in Table 5. In this method, small aliquots of
highly diluted samples are dried on counting disks and counted using Ludlum
ZnS scintillation counters. Although the post fusion spike performed on one
sample from this set had acceptable recovery at 85%, the plates prepared by
this method appeared to have a glassy look suggesting the potential for
significant alpha mass absorption. The mass loading on the counting plates
due to the core material was very low (typically < 0.1 mg); however, solids
loading from the KOH fusion preparation flux may result in an alpha absorption
effect. Consequently, all of the samples were reanalyzed with a spike added
to a duplicate aliquot for each sample. The results showed that the mass
absorption effects were small with an average matrix spike recovery of 108%.
The uncertainties on the matrix spikes were high because the added activity of
the spike was not high enough to produce more reliable counting statistics.
Nevertheless, the consistency between recoveries as well as the repeatability
of the replicate runs indicate that the alpha mass absorption is not
significant. Total alpha results were thus averaged between the two runs.

All of the total alpha results for both cores yielded about the same level of
activity. The highest result returned was 0.195 pCi/g, which is far below the
limit of 41 pCi/g. No alpha activity was detected in the drainable liquid.

The RPD values for sample duplicates show excellent agreement, the largest
value being only 8.6%. All of the process blanks and lab blanks indicate no
detectable alpha activity. Low-level activity was detected in the field
blank; however, the activity is well below that of the samples (<0.1%
contribution).
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TABLE 5. Total Alpha Analysis Results for Tank BX-112

ANALYSIS Total Alpha +/-% 95%
ALO # DESCRIPTION Prep BATCH uCilg Error Mean upper CIL

aim m ma
96.2605 PROCESS BLANK 1 <2.E-3

96-2605 C118SSegiMA Fusion 1 1.52E-01 14% 0.154 0.186

96-2605 Cll8 Seg IMA up Fusion 1 1.56E-01 15%

RPD 2.6%

96-2607 C1 18Seg 2A Fusion 1 1.65E-01 8% 0.167 0.167

96-2607 Cll8 Seg 2A Dup Fusion 1 1.6E-01 8%

RPD 2.4%

96-2609 0118 Seg SA Fusion 1 1.7E-01 15% 0.18? 0.408

96-2609 0118 Seg3A Cup Fusion 1 1.95E-01 8%

- -RPD86

LAB BLANK 1 <2.E-3

LABSTANDARD 1 114%

MATRIX SPIKE 1 85%

96-2611 PROCESS BLANK 2 <2.E-3
-acm -ERN2 - m2m -

96-2611 C119 Seg 1A Fusion 2 1.92E-01 7% 0.188 0.188

96-2611 Cll8 Segl1A Dup Fusion 2 1.84E-01 7%

RPD 4.3%

96-2613 0119 Seg 2A Fusion 2 1.89E-01 8% 0.189 0.189

96-2613 Cl19Seg2ADup Fusion 2 1.89E-01 8%

RPD 0.0%
-m 'SM - -omm -mm aos -x

96-2615 Cl119Seg 3A Fusion 2 1.61lE-01 8% 0.168 0.168

96-2615 Cll9Seg3ADup Fusion 2 1.75E-01 8%

RPD 8.3%

LAB BLANK 2 <2.E-3

LAB STANDARD 2 10%

AV.MATRIX SPIKE 2 108%

96-2619 FIELD BLANK Direct 1 5.OCE 5 38%

96-28648 PROCESS BLANK 3 <51E-6

96-2848 0118 SeglA DL Direct 3 <2.E-3

96-2850 C1 18 Seg 3 DL Direct 3 <2. E-3

98-2850 C 18 Seg 3DL Dup Direct 3 <2.E-3

LAB STANDARD 3 100%

AV.MATRIX SPIKE 3 102% ____
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INORGANIC RESULTS

Preliminary IC and ICP results are presented in Table 6. These analyses were
requested to determine whether intrusion of hydrostatic head fluid (with LiBr
added as a tracer) in the sample occurred during sampling operations. The
data set presented in Table 6 includes the 45-day fusion preparations and the
drainable liquids. The balance of this data set will be reported in the final
data report, and are provided for information purposes only. The preliminary
results indicate HHF intrusion for Core 118, segment 1A, and perhaps segment 3
*as well. Solids samples were prepared via fusion per procedure PNL-ALO-115.
The ICP and IC analyses were conducted according to procedure PNL-ALO-211 and
PNL-ALO-212, respectively.

Table 6. Pre iminary Lithium and Bromide Results from Tank BX-112

PNNL ACL Sample ID Lithium, pg/g Bromide, pg/mL
Number

96-02605 Core 118, Seg IAA 202 --

96-02607 Core 118 Seq 2A 5 EQL * --

96-02609 Core 118 Seg 3A 5 EQL --

96-02611 Core 119 Seg IA < EQL --

96-02613 Core 119 Seg 2A 5 EQL --

96-02615 Core 119 Seg 3A EQL --

96-02848 Core 118 Seq IA DL 337, pg/mL 3800

96-02850 Core 118 Seg 3A DL 31, ug/mL 300

96-02619 BX-112 Field Blank -- 1.2

96-02620 BX-112 Liner Liquid -- 20,100

* EQL = Estimated Quantitation Limit

Project Coordinators: John M. Conner (WHC)
Kurt L. Silvers (PNNL)
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